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PROCEEDI NGS

CHAI RPERSON KLEI NMAN:  Wel |, good norning. dad
to see we still have sone folks left. And we're going to
begin with the public comrents part of the presentations.

So I"mgoing to turn this over to Richard Bode to
noderate that. And we'll get started i mediately.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Thank you, Dr. KIeinman.

Just to let you know too that we changed the
first agenda item at the request of several speakers who
m ght have to |leave early. So we're going to do our
public -- the actual public coments -- oral coments
first and follow that with staff responses to revi ew of
written comments and oral coments.

So first 1'd Iike to have Stan Hayes.

MR, HAYES: Thank you very much. Could we see if
we can -- so that | don't have to do butterfly stories
her e.

| amready to go. Thank you.

Thank you all for letting nme speak today.
appreciate this. Wlconme to San Francisco, a beautifu
sunny day, which is of course all we ever have here.

You have -- oops, we have no picture, which is
not entirely a bad thing, | suppose.

MS. WYMAN:  Just click on the right side of the
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proj ect or.

MR. HAYES: That should be the first. |I1t's not
on the screen.

Well, let me just vanp a little bit here. 1"l
wing it for a while here.

My nane is Stan Hayes and |'ma principal with
Environ International Corporation. Environ, as you may
know, is a consulting firmspecializing in human heal th
and ecol ogical risk assessment. M offices are in
Emeryville, just alittle bit down the road here today.

My interest in ozone goes back 15 years or nore
to when | directed an ozone health risk assessnent
nationally for the U S. Environnental Protection Agency.

And | did this in the context of the staff paper at the

tinme.

(Thereupon an overhead presentati on was

Presented as follows.)

--000- -

MR. HAYES: A couple of a nobnths ago sone of
my -- some of the folks that | know in the Western States
Pet rol eum Association -- could we -- | guess it's not
quite level. Sue, it's not quite on the screen. Sone of

t he headi ngs are inportant.
No, it's the top of the slide. The conputer is

cutting it off.
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Al right. Let nme call your attention to the

handouts this norning. Sone of these will have sonmewhat
nore than the usual -- | think you need to..
Al right. Let me sort of -- this at least wll

show you the main part of the presentation. And then we
can tal k about the headings, which are really just
headl i nes.

Today | understand that the -- well, let ne
finish. A couple of nonths ago | was asked to take a | ook
at the staff report prepared by fol ks here on behal f of
the Western States Petrol eum Associ ati on and the American
Petroleuminstitute. And |I've done that and filed witten
comments. Today |I'd like to elaborate a little bit on
sone additional things that | think are inportant, that |
t hi nk are somewhat new.

You know, there's this joke about --

(Laughter.)

ADVI SORY COWM TTEE MEMBER DELFI NG View slide

show

MR, HAYES: Try "view slide show'?

ADVI SORY COMWM TTEE MEMBER DELFINO  "View slide
show'.

MR. HAYES: | don't think that will do the trick

Let's just go back to the slide show and we'|l
wing it alittle bit. |It's the screen settings that has
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to be changed. That's all right.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Sue, where's your other projector?

MS. WMAN: I n the car.

MR, HAYES: All right. That's all right.

--000- -

MR, HAYES: Ah, nice. Al right. Thank you very
much.

Well, 1 know that staff has indicated that the
basis for the proposal is primarily the chanmber data. But
there are a nunber of places within the docunent in
Chapter 8 and Chapter 12, and certainly in Chapter 10 of
the benefits analysis, sonme fairly clear and direct
statenents about nortality -- ozone nortality. There are
a couple of places where the docunent says that a 3
percent increase in ozone translates intoa -- |I'm
sorry -- there's a 3 percent increase in nortality per 40
ppb increase in ozone. So that's sonething newwith this
particul ar staff paper and something that | think deserves
some serious attention. So that's what |'mgoing to talk
about here today.

I'd like to recommend to you today what | think
are some inportant additional analyses, research work that
I think will help to explore and expand our understandi ng

of the ozone nortality issue. Specifically what 1'd Iike
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to do -- and we're cutting off a little bit of the
presentation here. But |I'd like to reconmend a further
evaluation to ensure that the results we're seeing in the
epi dem ol ogi cal studies for ozone nortality are reasonable
and consistent.

There's sone further epidem ol ogi cal anal yses,
whose nature |'l|l describe in a mnute, 1'd like to
reconmend to you.

And, finally, | think that there is additiona
effort that | would reconmend to you to reconcile the
epi demi ol ogi cal results to the human chanber and the
ani mal toxicol ogical data, perhaps involving new research

And, finally, 1've got a close that talks a
little bit about how I think we m ght be able to nove
forward fromthis point.

Could we have the -- well, | guess | can do it
here. Here we are.

--000- -

MR. HAYES: Let's talk about each of these
t hi ngs.

First off, I'd like to talk about ny first
recommended additional analysis. And, that is, a nore
detail ed eval uation to ensure the reasonabl eness and
consi stency of ozone nortality results. Mich of what we

have known about ozone's effect cones from PM studies
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where ozone has been included as a confounder --
particul ar confounder. But ozone and PMare really quite
different. And there's no guarantee that there's a
simlar -- or certainly the same or even a sinlar shape
to the concentration response function. The effects of
confounding in tenperature and weat her and seasonality
co-pollutants are different with ozone than they are for
PM  The characterization of personal exposure is nore
chal l enging in many ways for ozone than PM which is also
not without its challenges.

So the question | think we need to be asking
ourselves is whether or not we've done enough to eval uate

t he reasonabl eness and consi stency of the ozone nortality

results.
--000- -
MR, HAYES: | -- now, this is going to be a
problem |Is there any way -- the right-nost axis on this
figure is the inportant -- well, 1'Il go with it.

There was published in Novenber in the Journal of
the American Medical Association article by Mchelle Bel
and col | eagues that | ooked at an ozone nortality effect in
95 cities as analyzed under the NMVAPS program One of
the questions | had with respect to those results was
whet her or not, as | would expect, there was sone

rel ati onshi p between the magnitude of the nortality effect
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they found and the degree of ozone -- and the severity of
the ozone air pollution in the cities that they | ooked at
and would intuitively expect that to be true.

VWhat | got on this figure, which I'Il build for
you here, is 95 cities in the study arrayed at the bottom
Al t hough technically only half are printed because of
problems with nmy conputer. What this shows, each of these
bars represents the attai nnent status of that area, that
city with respect to the one-hour standard, ranging from
attai nnment on the bottomall the way to extrene at the
t op.

You see two red bars. Ah, this is great.
Actually you can't see two red bars. You can see Los
Angel es is an extrene nonattai nnment area. And if you
coul d just peak around the corner sonewhere near where
that light is, you would see that there is the City of
Honol ul u.

Sonmewhere out over here is Honolulu. Well
suffice it to say -- and | think maybe just to conplete
the presentation here -- what |1've done is | plotted --
what | have plotted is the point estimate of the ozone
nortality effect expressed as percent increase for 10 ppb
of ozone increase. This is fromthe Bell paper

And what | found, to ny surprise, | guess, is

that -- this being a zero axis -- that of the 95 cities,
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there was only one or them Ol ando, at the | ow side, but
that saw a negative effect for ozone, which obviously
makes some intuitive sense. Every other city saw a
positive or slightly above zero point estimate of the
nortality effect.

What puzzled me is why it is so that the Los
Angel es point estinmate of nortality is only about a
quarter of what you would see in Honolulu. Put it another
way, Honolulu's got four tines greater increnental effect
on nortality from ozone than does Los Angeles. Those are
cities that behaviorally would seemsimlar. |'m puzzled
as to why that would be. | can't explain this. There are
a coupl e possible explanations. One is that a ppb is nore
important in Honolulu than it is in Los Angeles. That

seens i npl ausi bl e because, although you can't see it, out

over here the City of New York has an extreme -- |I'm
sorry -- a severe nonattainnent area has the highest point
estimate. But still the fact -- or it could be that

there's sonet hing about the methodol ogy, the way in which
confounding factors are addressed that results in
sonmething that's not quite there yet.

CHAI RPERSON KLEI NMAN:  Excuse ne, Stan.

MR. HAYES: Yeah.

CHAI RPERSON KLEI NMAN:  What isn't apparent on the

slide that sonme of the people in the audience could see --
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what's not apparent is that the right-hand axis, it's not
total nortality that you're showing; it's the rate.

MR. HAYES: It's the rate.

CHAI RPERSON KLEI NMAN: It's percent nortality per
unit ozone.

MR. HAYES: Precisely, precisely.

CHAI RPERSON KLEI NMAN:  And so that is going to be
a function of a lot of endemic factors in the various
popul ati ons, right?

MR. HAYES: It is, indeed; it is, indeed.

Al t hough, as | say, for Los Angel es and Honolulu --

CHAI RPERSON KLEI NMAN:  Yeah, | just wanted to
make sure that people understood that what you're show ng
is not total nortality, which my guess is mght be
proportional to the exposure.

MR, HAYES: Well, yeah. And | wish we could see
the entire slide here. But, yeah, that's in fact the
case. But still, what it raises in ny nmndis sone
guestions about ny own understandi ng of what's going on
here. And that sanme understanding, or |lack thereof, is
shown by this -- is illustrated in this figure fromthe
Gauder man paper in Septenber, the New Engl and Journa
article on the children's health study.

--000- -

MR, HAYES: And while there may be many reasons
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10
for this, | look at this and, perhaps along with the
peopl e who designed the children's health study, | too was
surprised that ozone shows a flat curve. There is not an
associ ation that was found in the lung function deficit
wor k done in the human -- in the children's health study
that inplicates ozone, although there are other reasons
why it does, to be fair

--000- -

MR. HAYES: So | suppose what that says to ne is
that nore detailed evaluation | think is warranted here to
better understand the seening perplexities that |'ve
referred to a nonment ago.

I'd reconmend to you, secondly, that further
epi dem ol ogi cal anal yses be conducted. And I think
specifically -- | would suggest that those anal yses all ow
for the possibility of nore biologically conplex ozone
exposure response rel ationships, particularly at |ow
concentrations.

I would suggest to you that there's a need for
further analyses to | ook at additional nore biologically
conplex nmetrics of exposure: Frequency of occurrence of
hi gh concentrations; nulti-year high peaks; duration of
respites in between episodes.

And, finally, 1'd suggest that there's a need for

further analysis to address nore particularly
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11
ozone-specific confounders or effect nodifiers.
--000- -

MR. HAYES: Let nme show you sone data. This is
fromthe work that | referred to earlier in which for the
U S. EPA we analyzed a |lot of response data in an attenpt
to devel op dose response -- or actually exposure response
rel ati onshi ps that we used that were cited in the staff
paper at that tinme.

First off |let me caution you also. These are
three Avol, Kulle, and MDonnell, who | ooked at healthy
adults exercising heavily in chanbers for short periods of
time. So whether or not this bears any probative
relationship to nortality is highly arguable. 1|'m not
suggesting it does. | am suggesting that there's some
bi ol ogi cal conplexity to these responses.

If you look -- and what we're plotting here is
the fraction of the population that experienced in this
case an FEV1 decrement of 10 percent. W see that with
the Avol and McDonnell work that there is a distinct S
shape to the curve. W see with the Kulle paper -- the
Kulle results that there is what appears to be a kind of
hockey stick. This is FEV1 decrenments greater than 10
percent.

--000- -

MR, HAYES: Here's respiratory synptons, sane
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12
studies. And, again, while you see real conplexity to
this, you still see for two of the studies a kind of
tailing off S shape to the curve. And with Kulle a power
| aw that just continues with sone bunp here to rise

--00o0- -

MR, HAYES: Well, without trying to argue the
anal ogy between these other neasures of acute response and
acute nortality -- they're different people, different
mechani sms maybe at play, all sorts of differences that
render the two separate -- we can see here in this chart
the graphical representation of what the staff paper is
asserting about the exposure response relationship for the
nortality effect of ozone. Staff paper says 3 percent
increase in nortality per 40 ppb of ozone. 1It's a |log
linear relationship. This is the inplied dose response --
or concentration response function.

It's pretty close to |inear, which |I've shown
here for conparison, particularly down at the
concentration ranges of interest -- of practical interest
to us. So in effect we're naking a |linear assunption
about the concentration response relationship

If there's any chance that there is any kind of
an S shape to that curve or perhaps a square concentration
response -- and, Mke, | think you nentioned that

yesterday -- then what you have -- and this is an early
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portion at the | ower concentration portions of the
curve -- that the S-shaped undershoots the |inear and | og
i near and overshoots it later on. \Where this inflection
point is, where this point is, as a sort of as asynptote,
| can't say. | don't know. The S curve shown here is
totally hypothetical.

But it seenms to nme that there's no reason why the
Epi studies couldn' be redone to assume a different
under|yi ng dose response nodel or concentration response
nodel . Why not use a three-paraneter logistic, which is
what's shown here, feed the data in as to see what the
data say. Let the data do the talking. There either is
an S shape or there isn't. | don't want to prejudge it.

It just seens fromthe evidence | showed you earlier
however sketchy it is, that it seens |like we ought not to
reject this and perhaps a nunber of other alternative
shapes to the underlying concentration response curve.

VWhy that's inportant is that down at the | ow end
here again, where we spend all of our tine under
conditions of attainnent, between 40 and 70 or 80 or
what ever the standard is to be -- that's where people
spend all their tine. And whether or not the curve is
down here or up near the linear or log linear one nmakes an
enornmous di fference when we total up the amount of

premat ure deat hs.
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--00o0- -

MR, HAYES: So final reconmmendation with respect
to further analyses, | think there's's a need, and | would
commend for your consideration, a need for additiona
research to better reconcile the epidem ological results
wi th human chanber and tox data. | think that
particularly at |ow concentrations additional research is
really, really needed.

Secondly, | think that nore realistic exposure
protocols that better represent what's going on in the
at nosphere are needed along with additional endpoints that
m ght point is toward a better understandi ng of what the
mechani sm of nortality mght be if there is one.

--00o0- -

MR. HAYES: And then, finally, and then |I'm
done -- the first sentence up there for the audience
reads, "Because avail abl e epi demni ol ogi cal evi dence on
ozone nortality" | don't think is ready yet for use in
establishing either the | evel of the standard or the
margi n of safety because | don't think it's ready yet for
drawi ng final conclusions regarding causation, | would
strongly recommend that however difficult it is to come up
with the research noney, with all of the conpeting
interests for it that there are, this work needs to be

done.
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I would finally suggest that pending the results
of that additional research, that either you defer
statements about ozone nortality in the staff paper or you
suitably qualify them

Now, | think given the concern that | have about
some of this stuff and the need for the additiona
research to try to resolve sonme of the questions |I'm
rai sing, that I would suggest dropping the quantitative
nortality estimates. O at a mininum if you feel like
you need to keep themin the staff report, that they be
treated as a sensitivity analysis in the sane way that EPA
has treated this sane issue in the past.

And | also finally understand that this may be
the first time in your standard-setting efforts -- perhaps
you did this with PMas well, but prior to that | don't
think that a benefits analysis such as that in Chapter 10
was included in the staff report. So | woul d suggest that
there's no reason to delay noving forward the staff report
portion dealing with their summary of the literature
awaiting this additional research on nortality.

So one possi bl e nechanism for doing that m ght
be, to moving it forward while continuing to | eave the
door open on the ozone nortality question, is to separate
the two in the two different docunents. That's exactly

the sane way that EPA currently does it. No reason --
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that's not a reason for doing it here. But a suggestion

nonet hel ess.

So with that, | will close. And if anybody has
any questions, 1'd be nore than happy to try to answer
them |If not, thank you very nuch.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

You know what | think we're going to do is we're
going to try and change projectors real quick and see if
we' ve got one that works better

CHAlI RPERSON KLEI NMAN: I n that case, while we're
doi ng that, did anybody on the Panel want to nake a
comment ?

Ral ph.

ADVI SORY COW TTEE MEMBER DELFI NO  Yeah, | nean
a couple of coments.

| think what you pointed out -- | think what you
pointed out, MKke, is quite critical, in that | ooking
across these various cities and plotting the percent
change in nortality is probably not representative of the
true exposure response rel ationship across the geographic
regi ons. Because, you know, if you go fromthe East
Coast, M dwest, West Coast, Hawaii, there are different
conpeting factors in each city, both nonpoll utant
denogr aphic factors and other pollutants -- differences in

the pollutant m x.
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And the other issue about nortality I think

that's quite critical is that this is only one outconme and

in fact it's -- | think everyone could agree, it's
probably the | east sensitive outcone. | don't know who
made that comment yesterday, but -- and that other

outcones that are nore frequent and have | arge health

i mpacts include hospital adm ssions and emergency room
visits and other norbidity effects. And just to |ook at
nortality I think truly underestimates the inpact of any
particul ar pol | utant.

And | think actually the docunent that reviewed
the tine series studies was quite clear that npst of these
time series studies, including NMMAPS, have underesti mated
the effects of ozone by |ooking across the entire year. |
suspect this plot is fromthe full year data, not
sunmmertime ozone?

MR. HAYES: It is, yeah. This is fromwhat was
published in the -- article.

ADVI SORY COW TTEE MEMBER DELFI NO. Yeah. So
suspect If you look at the seasonally appropriate adjusted
risk ratios, you wouldn't see -- you would see sonething
entirely different. | don't know what you' d see, but |
thi nk that woul d be probably nore appropriate to | ook at
it in that manner and probably look at it -- as they did

in the NMVAPS report, to also | ook at regional estimtes
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as well. And in our case it would be the West Coast woul d
probably be the best way to look at it, during the

sumrertinme, during the warm season.

The other thing that -- the other thing -- |
don't know about this sinusoidal curve. I|I'mnot quite
sure -- this is on the graph where you have the three

paraneter logistic. The criticismis whether there are
effects below a certain threshold. And | thought again
the review was very clear in finding those studies that
have tested for thresholds, including the panel studies.
And | can think of sone of ny panel studies in fact that
we' ve done that. And nost people in the field recomend
that sensitivity analysis be done by very a sinple
procedure; that is, you drop the data for days where
concentrations are above different thresholds, |ike 80
ppb's. And in those cases they've pointed out in the
report, very frequently you see -- still see associations.

MR. HAYES: | don't think ny argument was that |
know the answer. | can't tell you whether there is or is
not that S-shaped curve there. | can't tell where the
break point is. | can't tell you where it asynptotes if
there is one.

I do think though that because we have reasons,
unli ke PM reasons with the chanber data to see, albeit in

di fferent endpoints and different exposure reginens in
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di fferent people, we have a reason to think that there's
some nore biologically conplex nmechanismthat it's at
| east possible. And | think that when we do these Ep
studies -- and | think it was true for PM but I think
it's nore true even for ozone -- that when we pick off the
shel f the statistical analysis packages that we use,
enbedded in themis an assunption about the concentration
response function. And then | -- if you know not hing
else, to pick it as was done with PM | understand
certainly why researchers would do that. But with ozone
we know fromthe 20-plus years of human chanber data nore
about the response and the aninal toxicological data as
wel | .

And so | think there's every reason to believe
that it's a conplicated thing, that what's going on is
bi ol ogi cal |y conpl ex and we ought to do these anal yses, if
nothing else, just sinply to satisfy ourselves that we're
not oversinmplifying a much nmore conplicated problem

ADVI SORY COVM TTEE MEMBER DELFI NO: But you put
this in reference to the nortality studies. And
don't -- | really don't think the tinme series studies -- |
mean it's certainly possible to try to come up with sone
ki nd of non-linear curve for those associations. But |
thi nk what you're suggesting is that the biologica

response m ght be sinusoidal or sone other non-linear kind
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of response. And that sort of analysis should conme out of
a clinical study.

The human chanber study or other experinental
design nmay be a panel study with personal exposure
estimates. Because you're really assuming a certain
degree of precision and being able to cone up with a
correct biological nodel that you don't -- you just don't
have in a tinme series data set.

MR. HAYES: One of the things that we al so do
with these Epi studies, and | certainly understand why, is
we |look at current air quality, because that's what we
have. W |ook at historical air quality. But what we're
tal king about in the context of standard setting are
concentrations that by definition are at or bel ow the
concentration |l evel of the standard. That's the
definition of attainnent. And | think down in that |ow
end of the concentration range, the .04's, the .05 s, the
.06's, .07's, | don't think there's a lot of information
fromthe clinical data.

And | was very interested in what Dr. Adans
menti oned yesterday about the work that -- and | don't
know if it's published or not yet. But it was quite
interesting. | really think that that sort of work that
he's tal ki ng about over here -- or tal ked about yesterday

is very, very informative and critical in our estimates of
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ri sk, because that's where you, you know, you -- you
spend -- people spend so many, nmany nore hours at | ower
concentrations than they do at the peaks, by definition
obviously. That it is what is going on there that really
is the thing that matters. And whether or not the Epi
studies are correct in looking at historical data and its
association with sonme endpoint, the question isn't so nmuch
that as it is what will their response be under | ower
concentrations.

CHAI RPERSON KLEI NMAN:  Stan, |'mgoing to break
of f this discussion because we do have other fol ks?

MR, HAYES: One last -- don't leave -- | hope --
| hope you will not |eave w thout providing your guidance
to staff here on the kinds of additional research that you
see that you think needs to be done. Doesn't have to be
the stuff | recommended. But | think new work needs to be
done and you're the guys to figure it out -- the people to
figure it out.

CHAI RPERSON KLEI NMAN:  Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Al'l en Lefohn.

MR. LEFOHN: Good norning. M nanme is Allen
Lefohn. I'mfrom Montana. |It's going to be mnus 35
degrees with wind chill tonight. Not here. In Mntana.

(Laughter.)
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(Thereupon an over head presentati on was

Presented as foll ows.)

MR. LEFOHN: | was born and raised in L. A |
grew up in the fifties with the snog, at what, 450, 500
parts per billion, and renenber days that | couldn't
breathe very well playing baseball during the sunmer. |
went to UCLA, undergraduate, and to Berkeley for Ph.D, and
got nmy Ph.D with George Pinentel

Next overhead pl ease.

--000- -

MR, LEFOHN: Sone of the scientific experiences |
have had and are doing now. |'m/lead author for the Air
Quality chapter for the draft criteria docunent that wll
be coming out at the end of this nonth. I|I'"malso a | ead
author for the Exposure and Dose Response Section and the
Ef fects of Ozone on Vegetation for that docunent.

For the last 25, 30 years ny focus of research
has been on the effects of ozone and how to characterize
hourly average concentrations in a way that are
bi ol ogi cal | y neani ngful for vegetation. |In 1980 our work
Il ed us to publish many, many papers beginning in '80 on
the inmportance of the peaks for vegetation and how to
characterize it in the formof exposure netrics that focus
on those peaks and the distributions.

In 1987, Dr. M1l an Hazucha from UNC published a
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paper. And EPA i medi ately called nme up because the paper
showed that again peaks were inportant but this tine for
human health, and a lot of the research | had done earlier
on vegetation was rel evant for the human heal th area.

I'"mresponsi ble for synthesizing the various
ozone profiles for some of the clinical human health
chanber studies that are in the staff report here, in
particular working with Dr. Adanms in his research and such
at UC Davi s.

| had published over 150 peer review papers and
technical reports and was an executive editor of AE,

At nospheric Environnent, from 1989 to 1999.
Next pl ease.
--00o0- -

MR. LEFOHN: You have a very |arge anount of
mat erial that we supplied you, that Dr. Paul Switzer who
I've worked with for the last of six years, fromthe
Department of Statistics at Stanford University. And he
specifically focused on the nortality and epi deni ol ogy,
but | think a lot of that is relevant in terns of other
bi ol ogi cal endpoi nts.

And his conclusion was that the Epi evidence
cannot be used to draw robust concl usions regarding the
ci rcunstances and nmagni tudes of ambi ent ozone nortality,

in particul ar whether reported ozone effects are
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causative. Wthout a clear understandi ng of the reasons
for inconsistent effect estimates, one cannot rule out the
possibility -- and this is very inportant -- that the
ozone effect estimates are null artifacts.

Next pl ease.

--000- -

MR, LEFOHN: And recently, as pointed out a few
m nutes ago, the Bell, et al., piece was published in
JAMA. Those are -- that's the ordering of the 95 cities,
with the red on the |eft being Hawaii. And the greatest
road of risk per 10 ppb is at the bottom and the least is
at the top. And Los Angeles is very near the top. And to
the right is the eight-hour average design val ues that
|'"ve determ ned for the 2001 to 2003 tine period. And
obvi ously some of the things that you've all been talking
about other things such as associ ate denographi c and ot her
pollutants, et cetera, certainly could be inpacting what's
goi ng on here.

But al so notice that the confidence intervals are
goi ng through zero for many, many, many, nmany of those 95
cities. Now, at the very bottomthere's a nationa
average. So it is significant that sinply because you're
taking a lot of nonsignificant nunbers and -- you have a
| ot and when you divide, you get significance. It doesn't

mean that that is a nmeani ngful nunber.
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Next over here please.
--000- -

MR. LEFOHN: These are the nunbers from Honol ul u,
Hawai i, for the eight-hour daily maximum concentration
from 1991 to 2000. Please note they're very, very | ow
So the question here: Do we need to pay attention to the
magni tude, because it was done for the entire tine period.

Now, the interesting thing is, most -- we talk
about season versus year. But in fact the way that EPA
does report its data fromthe npjority of cities across
the United States, it is for the ozone season. |n other
words you're not going to find data, except for California
and a few other states, for 12 nonths. And so you have
seasonal data essentially for many of the places.

But this is a very |ow eight-hour daily nmaxi num
It actually -- this city was the | owest of the 95 cities.

So there's certainly reasons one can say there
are confounding influences, there are all kinds of other
things. We still believe in the epidemological results.
It's just they're highly uncertain.

One ot her aspect which Professor Switzer has
brought up is that you're | ooking at a nodeling artifact.

Next pl ease.

--000- -

MR. LEFOHN: Stratospheric ozone over Honol ul u,
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Hawai i, the elevation is three neters. On March 9th-10th
2004, NOAA flew over the area as part of research project.
And | received the tel ephone call probably around that
time asking if | had data for Honol ulu, because they

actual ly were tracking stratospheric intrusion and

wondered how far it got to the -- if it got to the
surface. It was seen at Monol oa over a 100 parts per
billion. Certainly that is a trackable concentration at

t he high el evation Mnoloa site. But down near the ground
where you're not seeing over 100 ppb but in the 50's and

60's it's certainly a lot different.

Those are the two days which usually -- sone
peopl e are tornado chasers. |'ma stratospheric ozone
chaser. And so one of the things I |look for when I | ook

at surface are enhanced |levels. But enhanced |evels are
not 100 parts per billion. They're 40 or 50 parts per
billion, but constant, neaning you have two days', three
days' worth without any break in the evening or the
nor ni ng.

Next pl ease.

--000- -

MR. LEFOHN: One of the things that one is using
in the estimtes for epidem ology is the center-city-type
anal ysis, where you basically take all the nonitors within

a county and you average it, and you basically say, "This
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is my nunmber that |I'mgoing to use for that county and ' m
going to use that on a daily basis" in whether it's
8-hour, 1-hour daily max or 24 hour

In order to make that work, with a |inear nodel,
you only need that the correlation coefficients are high.
If you're dealing with a non-linear situation -- which Dr.
Swi tzer argues that there is indications for
non-linearity -- and in fact the JAMA paper with their
results argues for it also -- is that the absolute
concentration has to be snmall too anmbng nonitors. This
analysis | did as part of the criteria docunent that -- we
did it for 24 areas across the United States. And | have
segregated the data for California. What it says is that
the m nimum correlation coefficient is fairly | ow for nost
of the areas that we're looking at. And low, while | know
is a subjective thing, but the point is it's not .9, .8;
it's .2, .3, .4, et cetera.

The max correlation of course is fairly high
But you have a range of correlations dependi ng upon which
days the data are anong the pairs. |In addition, on the
right side, the last two columms, are the m ninum P90's,
which is the 90th percentiles of the differences of
absol ute concentrations. And all we're doing is arrangi ng
those in a percentile distribution and picking the 90th

percentile. What it says is the mninmm 90th percentile
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runs fairly large actually. And the max is fairly |arge,
40, 50 parts per billion many tines.

So what we're seeing here is that the correlation
coefficients are not real high and the absol ute
concentration values are not real lowin terns of the
differences. |In other words, sone sites are going up and
other sites are not necessarily noving in the sanme anmount
or same direction all the tine. |In addition, the absolute
concentrations, they're not zero. So if you have a |inear
nodel, the correlation coefficient is not hel ping you
achi eve the assunptions that you've put init. |If you
have a non-1inear nodel the absolute concentrations become
i nportant and where the people are becomes inportant
within the cities you' re |ooking at.

Next pl ease.

--000- -

MR. LEFOHN: A bottomline concern about the use
of the Epi data in the standard-setting process, at this
time Epi results, ny recomendation, should not be used to
establish either the level or the margin of safety for the
ozone standard. There's too nmuch variability. As |'ve
just showed you, sone of the assunptions are just not
being met, which may explain the heterogeneity anpng
cities that we're seen for the 95 city study as well as we

saw for PM
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The avail abl e epi dem ol ogi ¢ evi dence on ozone
nortality cannot be used to draw robust concl usions
regardi ng causation. And the ozone standard, ny
recommendati on, should be based on results associated with
human exposure chanber studies that apply realistic
exposure patterns. And what | mean by realistic is the
ei ght - hour square waves that were used at constant

concentrations are rarely found in the United States,

rarely.
Next pl ease.
--000- -
MR. LEFOHN: Policy-rel evant background. This is
a direct quote right fromthe document itself. | want to

differenti ate between natural background and
policy-rel evant background. It's inportant. Wthin the
range of concentrations due to such external or
control |l abl e sources those concentrati ons that may i npact
determ nations of conpliance with air quality standards or
limt the potential for air quality inprovenents due to
control programs have been defined in the docunent as
policy-rel evant background. This is not the sane as
nat ural background, as | just said.

Next pl ease.

--000- -

MR, LEFOHN: There's a large variability anong
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natural ozone to policy-relevant background. One gl oba

model that staff has focused on, which is the Fiore, et

al ., nodel, estimtes that natural background ozone |evels

in four-hour afternoon average concentrations -- those are

not hourly averages -- are in the 10 to 25 ppb range and
never exceed 40 ppb. In other words, natural background
wi |l never exceed 40 ppb, never, never.
Next pl ease.
--00o0- -
MR. LEFOHN: Staff states in its December 3rd,
2004, response to the coments: "Data on 19th century
ozone concentrations measured in Europe and the U.S.
(Boj kov, '86) show that spring peak ozone partia
pressures were about essentially 30 to 50 parts per
billion in the Mdwestern U S. and ranged from around 20
to 30 ppb in Europe."
Next pl ease.
--00o0- -
MR, LEFOHN: | might nention that the Bojkov
pi ece has been used over and over again to state that
ozone was very, very low in the 19th century and was 19
parts per billion in Europe. Wy 19 conpared to the
nunbers that | just quoted? That was the annual average.

Now we're dealing with daily max. But the daily maxes
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t hat Boj kov used were from Li nhof. And Linhof had 7-hour
average values. They were daytinme, 0700 to 1400, and
ni ghttinme, 2100 to 0700.
Next pl ease.
--000- -

MR. LEFCHN: Therefore, if the 7-hour maxi mum
average concentrations were in the 30 to 50 ppb range in
the spring time, during pretty industrial tinmes, the
hourly average concentrations from 1871 to 1903 in
M chi gan had to be higher or equal to or greater, let's
say, than 50 parts per billion.

Thus natural background, not policy |eve
background, concentration |evels appear to be higher than
50. The estimates for the range of policy-rel evant
backgrounds of course have to be greater than the
background val ues estimated by the nodel sighted by staff.
Once again, Fiore, et al., said background never
exceeds -- never -- 40 parts per billion

Next pl ease.

--000- -

MR, LEFOHN: The renoval of all anthropogenic
em ssions. One of my coments was: "In sone of the
nodel ing efforts to estimate natural background ozone
concentrations within North Anerica investigators renoved

al | ant hropogeni c eni ssions of NOx, CO, and non-net hane
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hydr ocar bons, including NOx emtted fromaircraft and
fertilizer, but not biomass burning."

ARB' s response was: "ARB does not propose a
projected all anthropogenic sources of ozone precursors in
California could be elimnated."” |In other words,
fertilizer adds to the amobunt of policy-rel evant
backgr ound.

Next pl ease.

--000- -

MR, LEFOHN: The averaging time's inportant. And
the point | was naking is that in the docunent itself, the
15 to 35 parts per billion were probably long-term
averages. And that if you're tal king about the
variability and the distribution and such, it's going to
be higher than that. And staff's response is: "W agree
that reading the long-term nmean val ues presented in the
staff paper as absolute maxi ma could be m sleading.” And
it's going to be changed.

Next pl ease.

--000- -

MR, LEFOHN: Bottomline. Because it appears the
policy-rel evant background | evels are higher than 40 parts
per billion assuned by staff, therefore the roll back
estimates for the ozone concentrations are too optimstic

and actually will occur slower than predicted. |In the
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nmodel that Barry Larson and his staff have worked on, the
hi gher the policy-rel evant background, the slower the
reduction will be in the md-Ievel concentrations.

The peaks will come down, but the rate of decline
of the md-levels are going to slow down in a drastic
fashi on, dependi ng upon how hi gh the policy-rel evant
background is above the assuned 40. A higher
policy-rel evant background will result in a greater
sl owing down, as |'ve said, in the nmd-level. And,
consequently, health benefits estimated by staff probably
have been overestimated.

Next pl ease.

--000- -

MR, LEFOHN: Human health effects. Experinenta
exposures of human volunteers to air pollutants under
realistic varying exposure-controlled | aboratory
condi tions have provided inportant information directly
rel evant to standard setting.

The inportant ram fications reported by Hazucha,
et al., and Adans, et al., is that a non-linear dose
response relationship is evident. This is simlar to the
research that | did 25 years ago on vegetation

Next pl ease.

--000- -

MR. LEFOHN: The higher hourly average
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concentrations elicit a greater effect than the | ower
values in a non-linear manner. A major inplication of a
non-|inear dose response relationship is at the sane
8- hour average. |It's the sane 8-hour average, with
different distributions of hourly average concentrations,
will elicit a different adverse effect.

Now, | wrote a paper in 1993 that said you
shoul dn't use an 8-hour average because you're going to
get inconsistent results. But prior to that | had witten
a paper that said if EPA continued to push for a 7-hour
seasonal average for vegetation, the agency would in fact
get inconsistent results with the same | ong-term nean
giving different effects because the distributions are
different.

Case in point, Colstrip, Muntana, in the mddle
of nowhere in eastern Montana had a 7-hour seasonal of 43
parts per billion. Chicago, illinois, at the tine -- or
just outside Chicago in the county had 43 parts per
billion. Sanme average, different distribution. Chicago
had a | ot nore peaks.

Next pl ease.

--000- -

MR, LEFOHN: Ckay. For those that are interested

in ozone from Asia, work that |'m doi ng now with NOAA

which is different than the aircraft stock, deals with
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| ooking at sites fromall over the world, renote sites,
and asking the question: Are we getting increases in
ozone in the southern hem sphere and the northern
hem sphere? The Lawson Vol canic National Park is
certainly not one of the pristine sites that | would
normal |y pick for the study. However, because the focus
of Jaffe, et al., and others have been on the Lawson
Vol canic National Park, | carried that along in the study.

And the bottomline here is that you are seeing
changes in the distributions. And these are show ng the
bins, the 10 ppb bins by nonth over the period 1988 to
2003. And the negative nunbers are sinply saying that
you're losing | ow val ues because they're going up. In
ot her words you have conservation of the concentrations.
Now, sone are going to go down fromthe top. And bins
obviously at the bottom have to go up. You have a
di fferent process here of |ow end conming up, the bottom
line being that it's not -- there were spring trends, but
the spring trends are not in March. They're in April
May; and then summer, you get June and July.

The bottomline fromwhat |I'm seeing fromthe
data is that, yes, indeed you are seeing trends during the
period, which | agree with the authors. However, you have
the Redding, California, and the, Anderson, California

site that also are subject to very high levels of ozone
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starting in April. And whereas the authors, Jaffe, et
al., said that they're sure that Lawson has seen Asia
because ozone does not formin high concentrations in the
spring time, | think that's incorrect based on ny
experi ence of |ooking at your data.

Next .

Is that it? W're done.

Thank you.

HEALTH AND EXPQOSURE ASSESSMENT BRANCH CHI EF BODE

John Heuss.

(Thereupon an overhead presentati on was

Presented as foll ows.)

MR. HEUSS: Thank you all. She's trying to get
that set up.

| am John Heuss with Air |nprovenment Resource, a
consultant to the Alliance of Autonpbile Manufacturers.

I'"d like to thank you for the opportunity to
provi de these coments.

Pl eased that our 16-page set of additiona
comments was distributed at the end of day yesterday. And
I"'msure in the wonderful restaurants you all visited | ast
ni ght you had a chance to read it. Wuld certainly ask
that you do read it and consider it before you come to
cl osure on the docunent.

--000- -
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MR, HEUSS: First subject I1'd like to tal k about
is policy-relevant background. And it's not -- the title
of the slide isn't showi ng, but | can go ahead. It's on
t he handout materi al

We' ve been concerned for sone tinme that ARB
underesti mated the background. In 1987 it was --
background was |isted as 04 as a maxi mum | n 2000 when
the SB 25 priorities were set, the sane conclusion was
made about background. And indeed in the review draft
fromlast sumer, claimis that background is basically a
maxi mum of 04. But this is actually -- is now
acknow edged a nean.

We subnitted anal yses and quite a few references
in the year 2000 on this subject to ARB. 1In 2003, this
material was resubnmtted. W added another 17 references
at that point because it was several year later. And of
these 40 references, only 3 showed up in the draft. And
they are those that relate to transport of Asian ozone.
And we're concerned that this is kind of a selected view
of the data to mninize the influence of background. And
yet both the U S. EPA and ot hers have concl uded that 40
parts per billion is now a useful kind of average
background, but that peaks, extrene val ues of background,
are considerably higher. And so we submitted quite a bit

of information fromthese references, several |ines of
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evi dence that peak background is actually at or near your
processed 8-hour standard.

In the material that was distributed | ast night,
we al so have sone information froma study by Wnkler and
Chock where they | ooked at national park information for
both ozone, trace netals and other things to try to
understand which sites are the cleanest in California.

And | cane up with Lassen, and Death Vall ey.

In the yearly peak 8-hour |evels over the | ast
decade, in both those sites, averages about 80 parts per
billion. So both those sites would be substantially out
of attainnent of your state-proposed 8-hour standard.

Now, they | ooked at 5-day back trajectories for
t he hi ghest ozone incidences at those sites. And in the
mat eri al that we provided on page 4, there's a figure that
shows the results from Lassen. And basically when they
| ooked at these 5-day back trajectories, there were sone
piles on values use at the sites that were associated with
trajectories that cane over mmjor urban areas. But there
were al so el evated ozone on days when trajectories show
air comng fromthe northern Pacific w thout passing
signi fi cance popul ati on centers.

--00o0- -
MR, HEUSS: We're pleased that the staff response

to comments now acknow edges that 04 is an average
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background. However, it doesn't address the issue of
maxi mum background. And if you're setting an extrene
val ue standard as you have for 1 hour and are proposing
for 8 hour, you need to consider the extrenme val ues of
backgr ound.

Staff does acknowl edge that there will be
of f-season ozone exceedances -- there will be exceedances
out of ARB control. They need to put in the docunent nore
i nformati on about the maxi mum background.

Concl usion we draw is the proposed 8-hour
standard is within the range of policy-rel evant
backgr ound.

There are a couple inplications fromthis. First
is when policy-relevant background is high, again not high
all the time, but when it is leaves very little roomfor
ozone -- for man's activities.

And, second, even if you were successfully able
to control mannmade ozone down to only a few parts per
billion, there will still be exceedances of the 070
standard t hroughout California.

--000- -

MR, HEUSS: Second subject that I'd |like to talk
about is the need for an exposure/risk assessnment. The
exposure/ exertion profiles in the clinical studies, they

are within the range of human behavi or, but they don't
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mmc typical or average human behavior. And so to
determine the risk you need to take a | ook at the
probability of being outside, the probability of
exercising heavily, the probability of doing all this at
the time of high ozone and indeed at the place of high
ozone. All these probabilities are involved.

In the US. EPAreviewin the late nineties they
carried out an exposure/risk analysis using a
probabilistic exposure nodel. They used concentration
response functions fromthe clinical studies, as Stan
Hayes showed you, and then they evaluated the risk from
various alternative standards.

They al so | ooked at Epi studies and used sone of
the associ ations there.

--000- -

MR, HEUSS: Both EPA and ARB, your reviews are
directed at simlar mandates. Both agenci es have the sane
basic requirenent to protect the public health with an
adequate margin of safety. And both rely on the sane
basic set of data relating to ozone concentrations and
activity levels where effects are docunent ed.

So we urge ARB to carry out an exposure/risk
anal ysis to evaluate both the proposal and alternative
standards. W think this kind of risk analysis is an

integral part of the scientific process of setting anbient
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concentration standards at levels that are relevant to
pl ausi bl e exposures and still ensuring an adequate margin
of safety.
--000- -

MR, HEUSS: Next 1'd like to review the EPA
deci sion on the 8-hour standard they set. EPA, the Clean
Air Science Advisory Conmittee, which was simlar to your
committee except had maybe three tinmes as many people on
it so their mght be, say, three epideniologists and three
clinicians, et cetera, they |ooked at the information from
the exposure and risk assessnment, they carefully
consi dered at sone | ength when the changes in the clinica
studi es shoul d be consi dered adverse, and they | ooked at
t he epi dem ol ogi cal information.

The CASAC input adninistrator was that only one
standard was needed, not two. And they preferred at 8
hour .

They al so recommended al |l owing nultiple
exceedances for robust planning for the federal standards,
attai nment denonstrations have to be put together, and
peopl e have to figure out how many funds of the various
precursors needed to be renopved. And they thought based
on experience, trying to do this with |ess robust targets,
that it was difficult.

The adm ni strator then considered a range of
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possi bl e standards: 07, 08, 09 ppm and in each case with
fromone to five exceedances. She |ooked at the
i nformati on, obviously the information provided by the
public, the information provided by CASAC and others. She
chose 08 ppm She chose a nore robust and stable target.
Again, the three-year average are the fourth hi ghest of
those 8 hours.

The reasons given that 07 was not chosen were
things |ike no one on CASAC recommended 07. The
i ndi vi dual CASAC nenbers were asked their opinions. A
nunber of them suggested 08, a nunber 09, sone said 08 or
09, sonme said it's a policy choice. But no one on CASAC
recommended 07. And, indeed, the adm nistrator pointed
out that 07 was too close to background | evels and woul d
focus control s on non-anthropogeni c sources.

--000- -

MR HEUSS: 1'd also like to talk a little bit
about a third subject, the epidem ol ogy.

One of the mpjor findings to cone out of the HER
reanal ysis of PMtine series studies is that the Epi is
nore uncertain than previously thought. Both series have
nodel selection issues, have now come out to be even
stronger than previously thought. W're not talking about
trying to understand air pollution health effects in a

conpl ex m xture where you have a wi de variety of highly
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correlated variables. It's a difficult problem

Now, we're pleased to see that the staff
acknowl edges on page 48 of the response to comrents that
there is some non-zero probability the effects are not
causal. And, indeed, we think that should be carried over
as this information goes forward to the Board interpreting
the Epi studies, that we're not really sure in every case
whet her there's causality or not. And again for various
ki nds of studies, various kinds of endpoints, the
consi stency and the strength of the data varies
substantially. And | think nmuch of that is already
expressed in the docunent.

I would urge the AQAC to discuss this,
particularly the limtations of using single pollutant
nodels. |'mparticularly happy that ARB has had a mmjor
effort in the Fresno asthmatic study to try to get into
nore detail about what actual exposures are occurring in
terms of the various possible causal variables and trying
to understand nore in the anal ysis about what is causa
and what isn't.

Al so pleased that the staff acknow edges that
it's possible that there be no benefits fromthe ozone
reducti ons on page 12. However, staff goes on to say
nmet a- anal ysi s suggests that on average health benefits

woul d occur.
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So now we get to the issue of meta-analysis,
whi ch brings us back to the NMMAPS data. And we have
t hree pages of discussion in our 16-page docunment and two
figures that wal k through the NMVAPS material. The three
vari ous NMVAPS ozone nortality anal yses that woul d have
been done including the latest by Bell, et al

In the Septenber coments we provided ARB, we
i ncluded three plots of individual city NMVAPS results
that came fromthe Johns Hopkins website. In each case at
lag 0, lag 1, and lag 2 there was a very w de range of
ozone associations in individual cities. And two of those
plots are included as pages 15 and 16 of our material that
was distributed I ast evening. And I'Il showin a mnute a
little bit of that.

Again, in each case and individual days, there's
a range frommnmnus 3 percent to plus 3 percent change in
nortality for a 10-part-per-billion increase in ozone.
This is an inplausibly wide range that includes both
negative and positive results.

Al so, both the original AM anal ysis by the NMVAPS
group for ozone and the reanalysis that was provided in
2003 report negative associations overall in winter for
ozone. The Bell, et al., paper doesn't have any
Wi nter-specific results.

And, finally, as shown in Figure 12-2 of the ARB
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docunent, the overall association of ozone is not
significant in nmulti-pollutant nodels. So we're concerned
that it's, in our view, premature to interpret the NVMVAPS
associ ati ons as causal .

The ot her kinds of things that we point out in
our information is that the strongest association is on
day zero or the sane day. Since ozone is suppressed
overnight and in the nmorning in cities, peaks in the early
afternoon to md-afternoon, an association on the sanme day
rai ses sone questions about the tenporality assunption
where the ozone exposure shoul d precede response.

O on the other hand you can look at it as a
strong same-day association inplies a very, very direct,

i medi ate effect of ozone on nortality. And, indeed, when

we' re | ooking at the kinds of concentrations and persona

exposures that would be involved in the bell, et al.
paper, there are only -- well, the average concentration
for all the cities is 26 parts per billion. Now, this is

as nmeasured at the nonitors.

But since the vast nmjority of people spend the
vast majority of tine indoors, their actual persona
exposures, particularly those of the frail population
where they would be at risk, either in their home or in a
nursing home or a hospital, these kind of exposures are

roughly half the exposures outdoors. And so we're talking
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about the possibility of 10 or 15 parts per billion ozone
causing inmedi ate death to a portion of the popul ation
And | find that inplausible.

O her inplausible findings fromthe Bell, et al.
study is that the associations are highest in sonme of the
cleanest cities, the associations are essentially the sane
for all causes of death -- all major causes of death, and
they're essentially the same for all age groups. So for
these kinds of reasons | think it's premature to interpret
the NMVAPS associ ations as causal. Now, clearly in
Chapter 10 you're probably going to be doing sensitivity
anal ysis of various kinds. And | think the idea that
effects may not be causal is one of the possible outcones
when we finally understand this. And | think that needs
to be included.

--000- -

MR, HEUSS: 1'd like to show a couple of the
findings of NMVAPS. This is fromthe reanalysis in 2003.
This is ozone nortality at lag zero. And you'll have to
take a look. | don't think you can quite see what we're
| ooking at here. But the percent change in nortality --
again this is for the conbined results -- and at the left
of the winter results would show a negative conbi ned
result. An overall conmbined result with the bell-shaped

curve in the mddle, which is slightly positive. And then
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the sumrer results, which are nore strongly positive

Now, if you go back to the first NMMAPS study
with the general additive nodel, ozone was the only one of
the five pollutants that they | ooked at that in overal
conbi ned year-1ong data had no ozone association. That
m ddl e bel | -shaped curve was essentially backed over the
zero point. But there was also the negative association
in winter and the positive in sunmer.

So the difference between the GAM nodel i ng and
the GLM nodeling to shift the ozone association is
slightly positive. As you renenber, it also shifted the
PMLO associ ati on down sonewhat .

--000- -

MR HEUSS: But if you |look at the individua
city results -- inthis it doesn't show up extrenely
well -- but the figure is in the material that was
provi ded | ast night, where we're plotting the individua
city results, this is for lag zero, fromthe small est
association to the largest. And there are 80 cities in
this plot. It's located on the screen here. But it is in
page 15 of the material we provided yesterday. And it
runs frommnus 3 percent to about plus 3 percent. And,
as ot hers have nentioned, roughly about seven of these are
statistically significant out of 80.

Now, there is consideration of the positive
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associ ations as health effects. But there are also a
| ar ge nunber of negative associ ati ons which would apply
benefits from ozone exposure. And nobody believes that's
real. But it kind of shows the overall extrenely w de
range of results in these Epi studies.
--000- -

MR, HEUSS: On the next plot we're |ooking at day
two, which is nore typical, where again there's a w de
range of positive and negative associations. And it's
i mpl ausible to ne to this extrenely wide range. Now, in
the Bell, et al. paper they don't show you this w de range
for the individual cities. They do a second stage Beijing
anal ysis which essentially conpresses everything to go
fromO to 1 percent. But the actual raw individual city
data for the different individual |ags in each case runs
frommnus 3 percent to about plus 3 percent for 10 ppb
change in ozone. And | guess again that to me is an
i npl ausi bly wi de range for me to accept these associations
at this point.

There clearly are so many associations in
literature there probably are significant ozone health
effects. But trying to understand the nature of these
fromthe Epi studies is very difficult. They're
i nconsistent results for every endpoint. Sone are

somewhat nore consi stent than others. There are issues as
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poi nted out yesterday of thresholds. And clearly in the
benefits analysis, you will be having sone sensitivity
analysis to get sone sense of the range. | think in each
case that the argunent can be nade that zero should be
i ncluded as part of that range.

So we are at this point asking you to consider
all this as you go forward.

Thank you very much.

HEALTH AND EXPQOSURE ASSESSMENT BRANCH CHI EF BODE

G eat .

Li nda Wei ner.

MS. VEINER: Good norning. Thank you for the
opportunity to speak.

My nanme is Linda Weiner and | represent the
Anerican Lung Association of California. The Anerican
Lung Associ ations of the Bay Area and the Bay Area Cl ean
Air Task Force. W're a coalition of over 20 groups in
the Bay Area representing public health, environnental and
transportati on organizations including, anong many others,
t he Union of Concerned Scientists, the Natural Resources
Def ense Council, the Sierra Club, and several |oca
envi ronnental justice groups, particularly Bay
Vi ew/ Hunters Poi nt Conmunity Advocates.

I'"'mhere today to lend ny voice in strong support

of a new 8-hour average standard for ozone. As you heard
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yest erday, a nunber of studies have shown that avarice
health effects from ozone can occur in healthy young
adults at the current level of .08 parts per nmillion. W
are therefore asking to |lower the | evel of ppmto .07, the
hi ghest | evel that can be considered protective of public
health including a nmargin of safety.

We're al so asking that this standard not be
exceeded, that rounding-up nmethods allowi ng concentrations
to exceed the level of the standard as is done with
federal ozone standards not be utilized. And,
additionally, we ask that nultiple exceedances of this
standard shoul d not be tolerated due to the public health
ri sk evident at .08 ppm

We al so ask you to endorse the proposed nore
stringent -- as we ask you to endorse the proposed nore
stringent 8-hour standard, we al so ask you to endorse
retention of the 1-hour average standard of .09 ppm al so
not to be exceeded. Both standards are needed to provide
protecti on agai nst short-term peaks and | onger term
exposure that can contribute to respiratory irritation and
lung function.

We al so want to add an inportant point that is
not indicated in the staff report. And, that is, that the
proposed new standards are especially justified, given the

somewhat conservative approach taken in deternining
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popul ations at risk. High ozone Ievels affect not just
i ndi vi dual s who spend, quote, significant periods of tine
outdoors, but also affect people with asthmm, seniors,
children, and those people already suffering from
bronchitis and enphysema; and equal ly inportant and
additionally, low income comunities and comrunities of
color that are disproportionately located in areas with
maj or sources of air pollution and toxic contami nants. So
that the residents of these communities are at higher risk
for lung di sease from ozone exposure, also another
i mportant classification

For exanple, in the Bay Area we have Wst Gakl and
and Bay View Hunters Point that have very, very high
| evel s of asthma. And as you may be aware, the
preval ence, severity and nortality rates for asthma are
much higher in these particular communities, particularly
San Joaquin Vall ey where asthma preval ence rates are three
ti mes hi gher than the national average.

The research of the public health inpact of
unheal thy ozone levels is continually nounting. A nunber
of recent studies indicate that children |living at high
ozone areas may be affected for life by pollution
exposures, with a significant lag on lung function -- |ung
function growh as determ ned by the southern California

children's health study, a very credible study.
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Per haps even nore disturbing, a nost recent study
publ i shed in the Journal of American Medical Association
publ i shed a | andmark study |inking exposure to ozone to a
significant increase in premature death in cities across
the country.

In closing, we would add that mllions of
Californians, literally mllions, are at risk or suffering
frominpaired lung function, irritated respiratory
synptons, increased respiratory and cardi ovascul ar
hospitalizations, increased asthm attacks, and subsequent
emergency roomvisits for asthnma and increased schoo
absences if current concentrations of ozone continue.
Asthma is a | eading cause in schools of chronic disease.

These serious health inpacts not only result in
shortened |ives and worsened quality of life for children
and adults, but also add up to substantial cost to
i ndi vidual and society for hospital visits, health care
and nedications to treat pollution-related illnesses. So
there's also an economi c issue invol ved.

For these conpelling reasons we ask that the
Commi ttee adopt our recomendations to revise and
strengthen the ozone standards to protect public health.

And | would add, in closing, that we have a
letter that is in your packet that represents a nunber of

organi zations that feel strongly about this same issue.
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And these partners include Environnment California; Kirsch
Foundati on; obviously Anerican Lung Associ ati on of
Cal i fornia; Environnental Defense; National Parks
conservation Associ ati on; Merced/ Mari posa County Ast hma
Coalition; Fresno Metro Mnistry; Medical Alliance for
Healthy Air, Sierra Club California; and Community Medica
Center. So with these strong partners and with the
serious public health inmpact we ask that you respectfully
consi der our recomendati ons.

Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Al right. Thank you.

You know, |'d suggest why don't we take about a
five-mnute break. We're going to try and fix that |aptop
so the slides will work.

And pass this on to you, Dr. Kleinman. Cone back
about five mnutes?

CHAI RPERSON KLEI NMAN:  Five mi nutes.

(Thereupon a recess was taken.)

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Okay. Qur next speaker is Nathan Rabinovitch

And | know npost the speakers are doing this.

Make sure you introduce yourself and who you represent
too. That'd be great.

DR. RABI NOVI TCH: Good nmobrning. My nane is
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Nat han Rabi novitch. And I'm a physician at Nationa
Jewi sh Medi cal and Research Center.

(Thereupon an overhead presentation was

Presented as follows.)

DR. RABI NOVI TCH. |'ve been doing air pollution
studi es for the past five years, |ooking nostly at
particul ate, but also at personal exposures to particulate
and ozone. And we were asked by the Engi ne Manufacturers
Associ ation to take a | ook at the staff recommendati ons.
And we subnmitted a paper -- a 16-page paper to you guys.
| hope you'll take a look at it. And I'll be happy to
talk about that after this summary if you have any
guesti ons.

The California Air Resource Board proposed a
revi sed 8-hour anbient air quality standard for ozone at
0.7 parts per million not to be exceeded. This staff
proposal is based primarily on the results of severa
human exposure studi es which have assessed synptonms and
pul monary function over nmultiple hours. Epideniologica
studi es reporting that |low1|evel ozone is associated with
i ncreased norbidity and nortality in subsets of the
popul ation are cited as supporting evi dence.

This paper reviews the primary studies that serve
as a basis for the revised ozone standards and assesses

their applicability and Iimtations. The review
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identifies several significant linmtations associated with
usi ng the chanber and epi dem ol ogy studies to support
evi dence- based decisions to alter current standards.

Anmong those issues are the follow ng:
--00o0- -

DR. RABI NOVI TCH: Chanber studi es assess
i medi ate changes in synptons and pul nonary functions and
conpare these responses to free air exposure. These
chal | enges are essentially unblinded because of the odor
of ozone, and appear generally to utilize the highest of
three PFT neasurenents without regard to ATS criteria for
reproducibility. |If so, these are essentially
ef fort-dependent measurenents which may not truly refl ect
any | oss of lung function.

The transi ent changes in pul nonary function often
woul d not meet the defined ATS criteria as adverse events,
as they are not acconpani ed by synptomat ol ogy.

In general, both FEV1 and FVC decline
concurrently w thout changes in the FEV1 over FVC rati o,
unli ke classical asthmatic or reactive airway responses
where FEV1 decreases typically occur with little change in
FVC. This inplies a restrict process possibly related to
poor inspiratory effort but not necessarily to changes in
the airways thensel ves.

--000- -
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DR. RABI NOVI TCH. This being the case, there is
no clear |ink between these acute transient events and any
chronic airway effects as there would be in, for exanple,
asthma. Furthernore, because exposures are not titrated
at | ower doses, no threshold levels can be delineated from
t hese studi es.

The ozone exposure |levels which are associ ated
with these acute changes in chanber nodels are cited as
rel evant anbi ent concentrations |likely to cause health
effects in the popul ation. Based on personal exposure
studies it can be assuned that in general the ratio of
personal ozone exposure to anbient concentration is
considerably | ess than 1, due to significant indoor
activity in the daytinme. Subjects nust exercise
vigorously in the chanber nodel before any acute response
i s observed, even when exposures are considerably higher
t han present standards.

It is unclear whether this effective dose of
ozone is reached by a significant proportion of the
popul ati on who woul d have to exercise outside in the
sumrer heat for four to five hours before this |level of
exposure woul d be achieved. |In fact, children, who are
nore likely to play outside, appear to be relatively
insensitive to acute ozone exposure. Nor is there any

evi dence that ol der subjects or those with chronic airway
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di seases such as asthma are nore susceptible to ozone in
chanmber studies.

Thus, there is a weak connection between the
chanber nodel and health effects in the popul ati on because
of the unusual nature of the acute response and the
indirect |ink between chanber exposures and personal ozone
exposur es.

--000- -

DR. RABI NOVI TCH: Epi deni ol ogy studies results
have been inconsistent especially in regard to vul nerable
popul ati ons and the occurrence true adverse events as
opposed to transi ent changes in pul nonary function at
| ower ozone concentrations.

Furthernore, there is no evidence that children
the elderly or individuals with chronic airway di seases
are nore susceptible to the effects of ozone in the
chamber studies. |In fact, chanber study results of
children and the elderly show decreased susceptibility to
ozone. Epiden ol ogy studies exanmining health effects in
children or asthmatics have been inconsistent, and the
children's health study found little evidence that anbient
ozone was associated with any progression in pul monary
function deficits in children.

--000- -

DR. RABI NOVI TCH: We acknow edge that ozone
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exposure at certain levels potentially represents a threat
to the health of all or to a subset within the genera
popul ati on. However, considering the absence of
definitive data denonstrating that ozone concentrations
bel ow t he current national standards is a threat to the
health of even a subset of individuals, the present
studi es do not provide the evidence to support a change in
t he 8-hour standards as proposed.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE:

Thank you.

El i zabet h Hunphri es.

DR. HUMPHRIES: Good norning. M nane Dr. Eliza
Humphries. |'ma general pediatrician practicing in San
Franci sco and Marin Counties. And | see many infants and
chil dren between the ages of 2 nonths and 18 years for
ast hma exacerbations and respiratory ill nesses.

I'"d like to thank you for the opportunity to talk
to you today on behalf of the Northern California American
Acadeny of Pediatrics, which | nmight add recently
publ i shed a policy statenment on anmbient air pollution in
Decenber 2004 in piediatrics.

And |'m al so here today on behalf of the Health
Network for Clean Air, which is a network of health
organi zations working to inprove air quality in

California.
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I'd like to commend the excellent work done by
the California Air Resources Board and the O fice of
Envi ronnental Health Hazard Assessnent in assessing ozone
health effects and reconmmendi ng a new, nore stringent
health protective standard.

The work that | do in ny practice supports the
concl usi on that people are suffering fromozone pollution
and that tighter state standards are necessary if we're
truly going to protect everyone from pollution-related
illnesses, including infants and children

As you all know, ozone is a powerful oxidant and
respiratory tract irritant. Children and infants are
anong the nost susceptible. They breathe nmore. They

spend nore time outdoors. And also their lungs continue

to devel op and grow t hrough adol escence. |In fact 80
percent of the alveoli, or the gas exchangi ng areas of the
I ungs, continue to devel op postnatally -- or are forned

postnatally.

Concerningly, asthma rates have been rising
dramatically over the |ast two decades. And on a persona
note, |I've seen countless famlies who bring their
children in with asthma exacerbati ons or wheezi ng without
any famly history. The parents are very perplexed as to
why their children have now devel oped the chronic -- the

most conmon chronic di sease of childhood. And | found
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this also very perplexing and di sturbing during ny
trai ning and decided that | needed to get involved outside
of the office.

I think there's anmple scientific evidence that
ozone and other air pollutants are related to increased
ast hnma exacerbations that cause ER visits,
hospitalizations, and m ssed school days.

Recent studi es have al so suggested that ozone
exposure in children may inpair long-termlung function
and may not only exacerbate asthma, but actually cause it.

So, in sunmary, | urge you to adopt the new
8- hour average of 70 parts per billion standard not to be
exceeded and the one hour average of 90 parts per billion
not to be exceeded. | think adopting the proposed new
ozone standards will ensure that the state's air quality
goal s reflect the npst recent scientific research on air
quality and health and will ensure that vul nerable
popul ati ons i ncluding children are adequately protected.

Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Thank you.

Ri chard Paul

Do we have a Richard Paul ?

M ke Roggee.

MR, ROGGEE: Hello. 1'm M ke Roggee with the
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Cal i fornia Manufacturers and Technol ogy Association. W
represent about 600 of the |argest manufacturers and
technol ogy conpanies in the state. And | few remarks that
are very general. You won't have to take any notes. And
"Il be very brief.

You are the health care professionals. W just
want to naeke sure that you pick standards which are
realistic. W inplore you to take the tinme to come up
with a decision which is -- you know, take the tinme to
cone up with something that can be net. And it concerns
the Iivelihood of hundreds of thousands of Californians.

Bet ween January 2001 and Novenber 2004, 350, 000
manuf acturing jobs were lost in this state. These
proceedings in the draft standards, if inplenented, have
the potential to create new conpliance requirenents, which
will have a chilling effect on the business growh. It
will be difficult to retain conpanies, |et alone entice
new compani es to nove to California

Since there are no pending deadlines we urge this
advi sory conmttee and CARB to take the time to seriously
consider the testinony that it heard today and nake sure
that it gets it right.

Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Thank you.
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M. Roggee, too, | just wanted to rem nd you too
that part of the standard-setting process is not the
i mpl ementation of controls. And that's all done through a
separate process. So --

MR. ROGCGEE: | understand that. It has the
tendency to pronpote conpliance standards for its --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Great. Okay.

Kar en Brunton.

Davi d Schonbrunn.

MR, SCHONBRUNN: Can | go a little bit later?

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Sur e.

Let's see. Do we have a Sujat ha Jahagi rdar?

She's on a mailing list. | guess not.

We' ve got Debbi e Shprentz.

M5. SHPRENTZ: Good norning. |'m Deborah
Shprentz. |'ma consultant to the National Ofice of the
Anerican Lung Association. And ny work focuses on EPA's
ongoi ng review of the national anbient air quality
standards for particulate matter and for ozone.

Qur nmessage to you today is very sinple:
Adoption of an 8-hour average California anbient air
quality standard for ozone is long overdue and critically

needed to protect the health of California residents,
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especially the state's infants, children and adol escents.

Ozone is a powerful oxidizing agent that damages
lung tissue. Recent research with |aboratory animals,
clinical subjects and human popul ati ons has identified a
cascade of adverse health effects from ozone at |evels
common t hroughout California. Effects include increased
respiratory synptons, damage to cells of the respiratory
tract, pulnonary inflanmmtion, declines in lung function
i ncreased susceptibility to respiratory infections, and
i ncreased risk of hospitalization and early death.

Four groups of people are particularly sensitive
to ozone: Children, people with chronic obstructive
respiratory di sease and asthma, people who exercise or
wor k out doors, and people who for reasons unknown are nore
sensitive to the physiological effects of ozone, the so
call ed responders. And under California |law the air
qual ity standards nust be set to protect nenbers of these
sensitive popul ation groups with an adequate margin of
safety.

The American Lung Association first advocated for
the establishnment of a separate 6- to 8-hour ozone
standard in 1988. And then we had the -- all of the
clinical chanmber studies of the late eighties to early
ni neti es, which conclusively denonstrated a host of

adverse health effects: Decrenents in pulnonary function,
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i ncreased respiratory synptons such as cough and shortness
of breath, heightened airway responsiveness and
i nflammati on of the airways caused by subchronic exposures
to ozone at concentrations bel ow both the EPA and the
California 1-hour standards.

When EPA | ast reviewed the ozone NAAQS in 1996,
the American Lung Association supported establishment of a
nati onal 8-hour ozone standard at the .07 part per mllion
| evel to protect against the adverse effects denonstrated
in the chanber studies and supported by the
epi dem ol ogi cal studi es.

And to avoid short-term peak exposures, we
favored setting a new 8-hour standard as a supplenment to
the 1-hour -- the preexisting 1-hour ozone standard.

Thus, the Anerican Lung Associ ation was extrenely
pl eased with the staff recommendations in the draft report
to establish a knew 8-hour standard for ozone at .070
parts per mllion and to retain the 1-hour standard for
ozone at .09 parts per mllion. W feel that both
standards are needed to protect all the regions of
California fromsingle and nmulti-hour concentrations of
concern, and that that's well denonstrated by the analysis
of air quality data in the staff report. It's critically
i mportant to retain the 1-hour standard in conjunction

wi th addi ng the new 8-hour standard.
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Now, the health protectiveness of the standards
is a function not only of the averaging tine in the |evel,
but also of the nmethod used to determ ne conpliance. And
we strongly support the not-to-be-exceeded form of the
standards and the two significant digits as recomended in
the staff report as integral elenents of the proposed
st andar ds.

In our view the suite of standards proposed in
the draft staff report are the mninum necessary to neet
the margin of safety requirements of the Children's
Envi ronmental Health Protection Act and should not be
weakened in any way. W think that the staff of ARB and
OEHHA have done a wonderful job summarizing and
interpreting literally hundreds of scientific studies on
the heal th hazards of ozone air pollution

And we agree with their interpretation of the
chanber studies on 6.6 to 8-hour exposure, which have
reported clinically significant declines in lung function,
respiratory synptons and bi ocheni cal evidence of
i nfl ammat ory danage in healthy young adults at ozone
concentrations of .08 parts per nillion

Now, as we all know, we can't test babies, young
children and those with serious |ung disease in the
chanber. So these are -- if you look at those results, |

think it's obvious that you have to set a standard, an
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8-hour standard for at |east .070 parts per mllion to
protect the susceptible subgroups which haven't been
studied in the chanber studies.

I'"d like to point out a recent study that was
published in the journal of the American Thoracic Society
by Mudway, et al. It canme after the staff report cane
out, so it's not included. But you may want to take a
ook at it. This was a neta-analysis of 21 human chanber
studi es where airway responses were assessed using
bronchoscopy- base | avage. And they found that linear --
there were linear relationships between ozone dose, airway
i nflammati on and protein | eak into the airways over the
early and |l ate acute response tinme peri ods.

They found that exposure to ozone concentrations
at 8-hour concentrations of .08 parts per mllion at
noderate ventilation rates would be sufficient to trigger
acute airway inflammation. And the authors noted that
since these chanber studies use healthy subjects,

i ndividuals with |ung disease or other risk factors wll
experience responses at even |ower |evels.

I want to nention briefly several other studies
that have cone out since the publication of the staff
report dealing with ozone and acute nortality. There's
been a | ot of discussion of the 14-year 95-city NMVAPS

study. But | think what hasn't been nentioned is that the
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relationship between nortality and ozone reported in the
study was evident even on days when pollution | evels were
bel ow t he 8-hour average | evel of .08, and that these
results did not appear to be confounded by tenperature or
PMLO.

Secondly, there was a large nulti-city European
study, the APHEA2 study, which also reported a positive
associ ati on between both 1- and 8-hour concentrations of
ozone and daily nortality, particularly respiratory
nortality during the warm season

And, third, there was a recent case crossover
study of 14 U S. cities that concluded that the
associations reported in these other studies between ozone
and nortality risk are unlikely to be due to confoundi ng
by tenperature.

Just the point | would make about these studies
is | think that they enphasize the appropriateness of
including nortality as a health endpoint in the benefits
assessnent, as has been done in the draft paper. And we'd
just like to note that the nethodol ogy used here tracks
closely that used by EPA to estinmate ozone -- benefits of
ozone control and that this nethodol ogy has been revi ewed
and approved by the independent EPA Sci ence Advi sory
Boar d.

Now, of course there are many other |ines of
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evi dence that support the proposed standards. The anima
t oxi col ogy studi es showed that |ong-term exposures to
ozone can result in renodeling of the airways of the lungs
and deposition of collagen. And since the conpletion of
EPA' s review of the standards in 1996 there have been a
nunber of inportant epidem ol ogi cal studies on the
| ong-term i npacts of ozone exposure on lung function. And
the draft report reviews these studies of seasonal and
mul ti-year exposure to ozone and particularly those that
show that these exposures may be related to the
devel opnent of asthma anong children active in severa
sports.

There are sone European studies showing a |ink
bet ween ozone and di m ni shed | ung-function growth, and
that these studies further support the proposed 8-hour
st andards, because in fact attai nment of a conbination of
the 1-hour and 8-hour standards will |lower the long-term
year-round concentrations of ozone in California.

In conclusion, we believe that the policy
recommendations in the staff report are fully supported by
the scientific evidence, and we urge this Comrittee to
fully endorse the recommendati ons and urge their adoption
by the California Air Resources Board.

Thank you.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

69

Thank you.

Sonya Lunder.

MS. LUNDER: Hello. M nane is Sonya Lunder
I''m an environnmental analyst with the Advocacy
Organi zati on Environnmental Working Goup. Qur missionis
to assure that the public's health is fully protected from
envi ronnental chemi cal exposures in our food, water and
air.

Envi ronmental Working Group strongly supports the
efforts of ARB scientists and the expert review panel to
define an ozone standard that is fully protective of the
heal th of Californians.

| was very inpressed by the materials prepared by
the Air Resources Board in defense of the proposed
st andards and awed by the estimated health burden
attributed to reductions in ozone pollution.

I wasn't intending to make conments at this
meeting. However, yesterday's panel discussions touched
upon findings of respiratory effects in animals
experinmental studies at |evels at or below 0.07 parts per
mllion. This piqued my concerns about the ability of the
proposed standard to fully protect children, people with
respiratory illnesses and ot her vul nerable groups from
ozone pol lution.

In experinmental or chanber studies it appears
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that some individuals are consistently affected by ozone
| evel s at or near the proposed standard of 70 parts per
billion. Even effects on a small nunber of study

partici pants, for exanple, 10 percent m ght be |abeled as

a responders, will translate into a significant health
i mpact when we can consi der exposure to mllions of
Californians. |If this is indeed the case, the proposed

st andards may provide i nadequate protection, especially in
light of the regulatory objective defined as determ ning
t he hi ghest pollutant concentration for a given tine that
is unlikely to induce adverse effects in any one who's
exposed.

My second concern relates to the children and
ot her vul nerabl e subgroups. These groups are not -- with
conprom sed health are not able to participate in chanber
studi es, and there are significant data gaps including the
vul nerability of the devel oping fetus, the sensitivity of
these population to really low | evel of concentrations of
ozone and the effect of ozone and its ability to alter --
permanently alter |lung devel opnent or trigger new cases of
ast hma.

G ven that there's little or no margin of safety
bet ween the proposed standard and effects in healthy
adults, our concern is that vul nerable groups nmay be nore

at risk when exposed to ozone concentrations of 70 parts
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per billion.

Qur group's concerns could be assuaged by the
assurance by the review conmttee and by air district
staff that individuals and controls in epidemni ol ogica
study are not indeed responding at this concentration of
70 parts per billion over |ong-term exposures or that the
data gaps in children's respiratory health including their
| ung physiol ogy and fetal exposures do not in your
approxi mati on rai se concerns that children m ght be nore
affected at these levels; and/or if it's inpossible for
you as expert scientists to give us that assurance, we
woul d pronmote the addition of an additional safety factor.
And we think that would be warranted to guaranty that the
new 8- hour standard achieves its intended goal

Thank you very much.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Okay. 1've got -- actually |I've got three nore
peopl e.

Davi d Schonbrunn, ready?

MR, SCHONBRUNN: Good norning. David Schonbrunn,
Presi dent of TranSDEF, the Transportation Sol utions
Def ense and Education Fund.

We are active in the San Franci sco Bay Area
pushi ng regul atory agencies to enforce existing air

quality standards. W are in the trenches with the
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products of your work.

Qur organi zation strongly supports the proposed
standard and especially appreciates the formof the
standard, with three decimal places. OQur colleagues are
in federal court challenging the rounding protocol in the
federal 1-hour standard. We urge you to revisit the
precision of the state 1-hour standard and nmove it to
three deci mal places, as sonething that would be very
beneficial in establishing clarity in terms of rounding
protocol s.

In reviewing the coments on the recommendati on
detected a significant skewing of the data. All the
coments from humans supported the recomrended st andard.
The only opposition to the recormended standard was from
i ndustry.

May | remind you that the industrial corporation
is an opportunistic life formthat, unless checked,
destroys other species and habitats. They have no
interest in the health of hunans.

Rat her than setting standards based on the
conveni ence or profits of industry, | amvery proud that
our state has adopted a standard to protect the nost
sensitive humans. |'mvery pleased that the Legislature
chose that standard and today's recommendation is designed

to acconplish that.
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What we're tal king about here is partly
precautionary principle. That hasn't been nmentioned yet,
and | think it does need to be nmentioned. Industry has
produced no evidence that humans suffer due to an
i nadequate | evel of ozone. Reducing exposure to ozone is
a good thing for human health. The proposal is
responsi bl e and prudent. And it certainly is better than
the existing standard. So on that basis we urge you to
support it.

If we step back for a moment fromthe specific
objections raised in the earlier public testinony, we
realize that industry never concludes that enough research
has been done or that data are consistent enough to
regulate them On the other hand, the perchlorate study
that just cane out of the National Acadeny of Sciences --
I think that was yesterday -- is considered definitive.
Funny how the study relieves the rocket industry of
billions of dollars of liability. This is a cynica
mani pul ation of the scientific process. Please place the
obj ections that you heard this nmorning fromindustry in
just that context. |Industry's interests are antithetica
to human health. Just stop for a nonment and rememnber the
hi story of the auto industry rejecting seat belts,
rejecting air bags, having Pintos and things |ike that.

| personally am pl eased by the work of ARB and
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CEHHA, as a former asthmatic nyself and with a series of
famly menbers with COPD. | feel you are working on ny
behal f. Thank you very much for your excellent work.

HEALTH AND EXPQOSURE ASSESSMENT BRANCH CHI EF BODE

Ckay. 1've got actually two people left, Curtis
Moore and Henry Gong.

Was t here anyone el se besides that?

Then Curtis Moore.

MR. MOORE: Hi. M name is Curtis Mwore, and |'m
not representing an organi zation. |Indeed, |'mnot even
representing nyself.

(Laughter.)

MR. MOORE: |'mthe co-editor and publisher of
the Health and Clean Air Newsletter. | have sone copies
of it over on the table and some CD's. This is a
newsl etter that reviews scientific literature, scientific
studies as they enter the literature and tries to explain
themin layman's termns.

My co-editor and close personal friend, Dr. David
Bates, is a retired Dean of the School of Medicine at the
University of British Colunmbia and a Professor Eneritus
there, a menmber of the National Acadeny of Sciences, and
sone woul d say the best environmental epidem ologist in
North America.

David and | wanted to bring to your attention
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that in press currently are three studies relating to
ozone and nortality. These are in the journa
Epi dem ol ogy. And David was invited to wite an editoria
on these studies. And David, who lives in Vancouver,
British Columbia, is unable to travel. And he asked that
| share his editorial with you because it does sumuarize
these studies. |I'msorry. W attenpted to obtain
pre-publication copies of them but were unable to do so.
Nevertheless this is a -- as usual from David, an
excel l ent summary of these. [|'Il just read his editorial
because that's the sinplest way to do it.

And since I'mnmerely a conduit here, it would be
hopel ess to ask me any questions.

(Laughter.)

MR. MOORE: "This issue of

Epi dem ol ogy contains three

net a- anal yses of the extensive data

rel ating anbi ent ozone levels to daily

nortality. Wen | was a student at

Canbridge my tutor used to throw things

across the table at us if we did not

al ways nention the nost inportant fact

first. So for those whose attention

span is dwindling, all three studies

report a significant associati on between
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ozone levels and total nortality.

"These studi es were conmi ssioned by
the sane agency, but the authors were
free to carry out the analysis as they
saw fit, and all three differ

"One aut hor, Levy, used data from 14
U.S. cities, 13 Canadian cities, and 21
Eur opean cities, and excluded data from
Mexico City and the National Mrbidity
and Mortality Air Pollution Study or
NVVAPS.

The second study, Bell, used the
data fromthe NMVAPS study of 95 cities,
together with European studies, for a
total input of 144 data sets. These
aut hors had al ready published an
anal ysis of the NMVAPS data" -- which
you' ve been di scussing this norning --

"al one.

"The third, Ito, was nore restricted
and used data from7 U S. cities plus
ot her worl dwi de data for different parts
of the analysis.

"Anot her difference was that one

aut hor, Levy, used data on the
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preval ence of airconditioning in both
the United States and Canada.

"Bayesi an hierarchical nodels were
used in the analyses. Particul ate
matter interaction with ozone was found
generally to be uninportant.

"Al'l three studies noted that the
response function was higher in the
sumrer, when ozone |evels are higher
than in the winter. And this neans that
if the data are not stratified by
season, the overall response incone is
likely to be di mnished.

"OQther factors noted were that the
preval ence of airconditioning affected
the outconme (Levy), that the NMVAPS data
al one yi el ded | ower response outcones
t han nmost ot her anal yses, and that there
was a generally satisfactory concordance
between U. S. and European data.

"One study found a change in tota
nmortality of 0.86 percent per 10 parts
per billion in sumrer (Levy); the second
(Bell) found the change of 0.83 percent

per 10 ppb and total nortality overal
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data were simlar; and the third study
(Ito) provided a detail ed seasonally
background and showed that the main
effect occurred in the warm season.

"I'n an analysis for a single
pol | utant nodel, data from8 U. S
regi ons, 8 European cities, 2 Australian
cities, plus Mexico City, Sao Paul o,
Santiago, and 2 regi ons of South Korea
are plotted in the Ito paper. And bel ow
zero data, or insignificant, were noted
for 5 cities. Al the rest were
positive. The highest was for Brisbane
in Australia at about 3.5 percent
nortality for 10 ppb for the 24-hour
aver age ozone.

"Reviewing all the data, | would
regard the val ue of 0.86 percent change
in nmortality per 10 ppb as a mnim
figure since inclusion of data from
Bri sbane and Mexico City would increase
this significantly.

"The European data was derived from

23 different regions with nortality data
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over a 3-year period. The authors
reported no associ ati on between ozone
and nortality over the w nter nonths,
but a significant association in sumer,
with a nmean increase of 0.33 percent in
total nortality, 0.45 percent in
cardi ovascul ar deaths, and 1.13 percent
in respiratory deaths, for an increase
of 10 mi crograns per cubic neter of
ozone. As 10 micrograns i s equival ent
to 5 parts per billion, the percentage
i ncreases should all be doubled for a 10
ppb change.” Thus -- and these are ny
words -- the increases would be 0.66
percent in total nortality, 0.90 percent
in cardi ovascul ar deaths, and 2.2
percent in respiratory deaths.

They al so found that PMLO val ues
were not a confounder but reported sone
possible interaction with NO and CO.

"We have known since Haagen-Smit's
work in 1952 that tropospheric zone is
formed from nitrogen di oxide and the
presence of hydrocarbons and sunlight in

a conplex series of reactions. It is a
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difficult pollutant to control owing to
the conplex nature of its fornulation.

"But there are other aspects that
make epi dem ol ogical studies difficult.
And the northern hem sphere cities have
a distinct ozone season, and this
i ncl udes Los Angel es.

"The correl ati ons between
tenperature and ozone |evels are high
and this nmakes anal yses conpl ex because
heat waves are thensel ves responsible
for an increase in nortality. It has
recently been cal cul ated, for exanple,
that in the Netherlands in the recent
severe heat wave over 400 deaths
originally attributed to the heat were
probably due to the acconpanyi ng high
ozone |levels. The same effect was
present in Britain. The
interrel ati onship between heat and
tropospheric ozone is not
st rai ght f orwar d.

"At nospheric scientists in Toronto
have recently shown not only that

surface tenperature and anmbi ent ozone
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are related, but published evidence that
el evated ozone | evel s have the effect of
i ncreasi ng surface tenperatures.

"“I'n Brisbane in Australia and in
Mexico city levels of ozone varied
little throughout the year. Hence there
is no seasonality factor. It may be
therefore significant that it is these
two cities that yield the highest
response outcone, as they are the | east
likely to be confounded by ot her
seasonality factors. |If this is the
case, excluding themfroma
met a-anal ysis will necessarily have the
effect of lowering the dose response
metric.

"Secondly, the question of persona
exposures is also unfortunately conpl ex.
This comes about because of the many
factors that contribute to the formation
of ozone and because emitted NO from
vehi cl es scavenges ozone to form NO2.
Hence values in the center of heavily
urbani zed cities will be lower than in

the suburbs. This mght nean that the
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nost vul nerabl e nenbers of a popul ati on
are personally exposed to |ower |evels
than are wealthier people in the
subur bs.

"One of the studies (Levy) took the
preval ence of airconditioning into
account. Hones with such units wll
have | ower indoor ozone |evels than
those wi thout. Another factor is
i ntroduced by the tinme course of
tropospheric ozone fornmation, which
usual |y reaches a mexi mum bet ween noon
and 3 p.m Children conmi ng out of a
school where, if air conditioned, the
i ndoor ozone level will only be about 15
percent of ambient, will thus encounter
t he hi ghest ozone |evel of the day, and
this just at a tinme when physica
exerci se out of doors will be commoner.
While it is possible to list these
factors which nmay account for individua
di fferences in ozone exposure, it is not
easy to incorporate themin any
meani ngful way into the studies of

out cones from ozone exposure.
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"Thirdly, in northern | atitudes al
respiratory illnesses and, hence, al
out cones such as hospital adm ssions and
respiratory nortality are at their
hi ghest during w nter nonths when
ambi ent ozone is at its lowest. It has
taken sone years for the inpact of this
to sink in. But it was for this reason
that in nmy analysis of southern Ontario
data in a tinme series study in 1987 |
stratified the data before the analysis
into sumer and wi nter seasons and found
a highly significant relationship
bet ween anbi ent ozone and hospita
respiratory adm ssions, but only in the
sumrer. |f sumrer and winter data are
combined in one analysis, it may be
difficult to see any ozone effect at al
due to the fact that respiratory
illnesses are the comonest in the
wi nter nonths when anbi ent ozone is at
its | owest.

"Neverthel ess a research group in
New Jersey has recently concl uded that

t he associ ati on between anbi ent ozone
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| evel s and hospital enmergency and
adnmi ssion data for asthnma are so
consistent in that state that anbient
ozone levels in the sumrer can reliably
be predicted fromthe health data. They
reported sufficient databases exist for
enmergency roomvisits by asthmatics in
the northern central New Jersey and
t hroughout the state for hospita
admi ssions for these health outcones to
be used as health based indicators,
conplenmenting air nonitoring data in
assessi ng whether inprovenents in public
health are occurring because of
reductions in enissions of precursors of
ozone.

"These t hree new neta-anal yses and
t he European study, each with unique
features, appears to resolve the
qguesti on of whether anmbient ozone |evels
are associated with increased nortality.

"It seens unlikely that PM2.5 is an
i nportant confounder and the effect
appears to be independent of

t enperature.

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345

84



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

"A final question, biologica
plausibility, is in sonme ways the
easiest to answer. Ozone is capable of
causing inflammtion in the [ung at
| ower concentrations than any other gas.
Such an induced effect would be a hazard
to anyone with heart failure and
pul monary congesti on and woul d wor sen
t he functioning condition of anyone with
advanced | ung di sease. The ozone
nortality relationship is therefore
supported by strong biol ogica
plausibility.

"Those who foll ow ozone closely will
have noticed that recent data indicate
that, 'background' " -- which of course
is not the sane as natural background --
"l evel s have been steadily rising in
bot h hem spheres and that increasing
em ssion of precursors in Asia,
particularly NO2, are predicted to
i ncrease the background ozone level in
western Anerica and Canada by between 5

and 10 ppb. Levels of ozone over the

Atl antic Ccean have al so been ri sing.
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d obal warming is also expected to

i ncrease tropospheric ozone |evels,

t hough the magnitude of this effect is
uncertain. Ozone is sinply no respecter
of frontiers.

"Canada and the World Health
Organi zati on have both proposed a
standard or guideline of .06 ppmfor an
8- hour exposure. The United Kingdomis
aimng at a .05 ppmfor 8 hour as a
maxi mum by the year 2005. U S. EPA will
be reviewi ng the federal ozone standard
during 2005. Al these jurisdictions
recogni ze that what is involved is a
delicate bal ancing act, with no nargin
bet ween present exposure |evels and
adverse effects on health.

"I'n Los Angel es ozone exposures in
school children have been shown to be
associ ated with school absences for
respiratory illnesses. And the
econom sts have been busy cal cul ating
what these represent in terns of
econom ¢ burden. \Wen one adds together

such effects on a national basis, plus
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the influence of ozone on hospita

adm ssions and enmergency visits,

87

and now

the inmpact of premature nortality,

whi ch

woul d have to be included, one does not

have to be an econonist to see that the

overal |l econonmi c burden of this

pol | utant nmust be enornous.

"In such a context no one could

mai ntai n that these three neta-anal yses,

whi ch support European data, are of

academic interest only. Wat they point

to is the urgent need to reduce public

exposures to anmbi ent ozone by al

possi bl e neans. "

Again, this was a personal statenent

Bates, not in his capacity as a co-editor

by David

of the

newsl etter. But given his level of expertise, he thought

you might be interested in these.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE:

Henry Gong.

BOARD MEMBER GONG. |'mthe only nmenber of the

Air Resources Board to be at this AQAC neeting

fortunately. And I'd like to take this opportunity to say

that as a representative of the Board that

t hank Dr.

Kl ei nman and his esteened comrittee for an excellent job
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of evaluating the scientific basis for the state ozone
st andar d.

AQAC had an excell ent yesterday, an open and
candi d di scussion that brought forth inportant insights
about both major and mnor issues. As with many
conprehensive scientific reviews of this nature, nuch
behi nd-t he-scene writing and deliberation occurs. For
that, the OEHHA staff and ARB staff and the chapter
aut hors, some of whomare still sitting in the audi ence,
wondering when they'll be called, are to be comended for
their tireless and thoughtful commtnent to this inportant
t ask.

In addition, the subsequent coments and
responses by staff were very revealing and useful in that
the presented issues | think really help everyone,

i ncluding the Board, to better define, refine, focus and
under st and what points are uncertain and can be clarified
or inproved.

And indeed |'m 1l ooking forward to a subsequent
di scussion from staff regarding sone of the comments
presented this norning fromthe comenters.

| also found it hard to resist, but as a former
AQAC nmenber and after hearing yesterday's discussion | was
actually stinmulated to ask the follow ng technical or

scientific question to AQAC about adverse effects.
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Some of you -- let ne get ny right |ine here.
Sone of you may have heard a variation of this thene
before. But | was wondering, if there was tine, could
AQAC nmenbers briefly comrent about the selection of
endpoints or health effects from ozone exposure.

Dr. Delfino already nentioned about nortality as
an endpoint this nmorning, that it was sort of a gross or
| ate endpoint to | ook at, or health outcone, although it
is very inportant.

This issue may al so depend on the types of
subjects you're interested in. Nonetheless, there are
endpoi nts and there are endpoints. Synptons, as was
poi nted out, tend to be less reported in exposed children
than in adults. W don't understand this phenonenon.

Sonme endpoints, such as baronetry and FEV1, may
show significant decrenments in up to 25 percent of the
exposed group. In fact, the FEV1 response has poor
correlation to synmptoms in airway inflammtion.

Sone endpoints may be very sensitive, on the
ot her hand, such as inflamatory markers. And exanpl es of
this are exhaled nitric oxide and sputum neutrophils or
eosi nophi | s.

In fact, these types of nmarkers can precede or
per haps even predict respiratory exacerbations certainly

in asthmatics and are being used to nake patient care
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decisions in some clinics.

The tim ng of the neasurenment of endpoints is
also a critical decision since some changes such as sputum
neutrophilia my peak at different post-exposure tines
t han i mmunol ogi ¢ or biochen cal changes.

The response to ozone is a conplex dynanm c
process, to be sure, depending on what effect you sel ect
to measure. So the pregnant questions | have are:

Is there a sensitive adverse effect that we
shoul d be | ooking for?

Is there a best adverse effect? -- you can say
that -- or a combination of adverse effects for us to
foll ow and | ook for?

Wth that I'd |like to conclude ny comments and,
agai n, thank the AQAC for an excellent job. The Board
| ooks forward to your advice. And thank you agai n.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Thank you.

That concl udes are oral public coments.

And, Dr. Kleinman, then if you'd |ike, we can go
right into staff sunmary of witten conments and responses
to comments.

CHAI RPERSON KLEI NMAN:  Ckay. However, before we
do that, | just wanted to see if anybody on the Comittee

wanted to accept Dr. Gong's challenge to discuss potentia
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endpoi nt s.

ADVI SORY COVWM TTEE MEMBER DELFI NO. Just a point
of clarification on ny statenent about nortality.

I was nostly referring to total nortality, that
it's a rather blunt outconme and that froma clinica
standpoint we're always nore interested in at |east
specific types of outcones |ike cardiovascul ar and
respiratory in the very least. And | think the statenent
fromthe coll eague of Dr. Bates is very inportant in that
these new anal yses, in addition to the NMVAPS and ot her
exi sting anal yses, |ooking at specific outcones are quite
informative in showi ng the strongest associations for
respiratory outcones. And of course kids with asthm
don't usually die, and so nortality fromasthma is
irrelevant. And so, in fact, norbidity fromasthm is the
key outcone. So it really depends on the outconme, just as
a point of clarification.

CHAI RPERSON KLEI NMAN:  The ot her issue from ny
own research, the timng of neasuring various endpoints is
a critical factor, as Dr. Gong nentions. And our
bur geoni ng understandi ng of the signaling characteristics
of the irritation and inflammation process is getting to
the point where we may be able to start to identify a
suite of potential endpoints that could be followed.

And, unfortunately, they don't all occur at the
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sane time, which nakes it very difficult to study under
controlled conditions with humans or in an epi deni ol ogi ca
setting. And really until we have conpleted nore
mechani stic studies, which | think are essential, we are
going to be limted in our ability to pick endpoints that
seemto respond sensitively to provocation by various
pol l utants, ozone certainly being one of the nost
preval ent for chanber studies.

So | agree that this is an area that needs a
great deal nore of research. But | think that the
information that's been acquired to date has been very
good, very useful; and to sone extent we may be able to go
back and reevaluate it in the light of some of the new
under st andi ngs of the tim ng of various responses, to
partially get a picture of why sone studies seemto see a
response given the sane exposure, others do not.

And it may be partially in terms of the exposure
protocol, the nmeasurenment protocol and things like that do
need to be carefully considered in conparing results from
one study to another

I'd like to go ahead and nove directly into the
staff responses at this point to the oral presentations
and also to the witten presentations that were provided
at the public review period.

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE
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Thank you, Dr. Kleinman. 1'm going to have Dr.
Deborah Drechsler, who's the | ead person for the Air
Resources Board on the staff review, begin discussing
coments and responses.

DR, DRECHSLER: GCkay. | need ny slides.

(Thereupon an overhead presentati on was

Presented as follows.)

DR. DRECHSLER: Okay. We'll try that. This is
m crophone seens to have a mnd of its own.

I"'mgoing to give you a part of the presentation
of the staff responses to the public coments. And Dr.
Ostro from OEHHA wi Il also present part of this.

One of our ARB staff people, Larry Larson, will
al so be conming up during the discussion on background
ozone.

--000- -

DR. DRECHSLER: The public comrents fell into six
maj or categori es:

The nethod and process used for standard review,

The formand attainability of the proposed
st andar ds;

Nat ural background concentrati on;

The adequacy of the scientific evidence
supporting the recomendati ons;

Justification for the recommendati ons; and

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

94

That the health benefits analysis is flawed.

--000- -

DR. DRECHSLER: Several conmenters reconmended
that OEHHA and ARB follow the federal process for ambient
air quality standard review. Since the action before us
is a state regulation, the federal process and procedures
do not apply. The California Legislature passed a | aw
some time ago called the Adm nistrative Procedure Act
whi ch outlines the steps and requirenents for adoption of
state regul ati ons, and we have followed this procedure in
our proceedings.

They also -- there were al so several conments
that we did not performa risk assessnent as part of the
standard review. And state |aw requires that standards be
heal t h based.

The Legislature defined an air quality standard
in the Health and Safety Code as an exposure which
i ncludes an averaging tinme and a concentration; and, in
effect, defines a standard as a maxi num exposure that is
estimated to be without effect in anyone who undergoes
t hat exposure.

Since the standards are essentially a safe
mexi mum exposure, risk assessnment and probability of
experiencing those exposures are not really relevant to

the proceedings. And these comments seened to be based on
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a m sunderstandi ng of the definition of a standard under
California | aw.

And this also points to the central question that
OEHHA and ARB addressed in our review, that based on this
definition of an anbient air quality standard, the key
guestion is: \Wiat is a maxi num safe exposure? And that's
a point that 1'd like to enphasize for the Conmittee to
consi der when they make their determ nations on the
adequacy of our recomrendati ons.

--00o0- -

DR. DRECHSLER: Several conmenters al so
recommended that the federal formallow ng severa
exceedances per year be adopted instead of the
not -t o- be- exceeded formthat we have proposed.

Hi storically, California has used the not-to-be-exceeded
form and this also cones out of the definition of the
standard as a maxi num saf e exposure. California has
historically used this form and as a state regulation the
federal formis not required.

Furthernore, this formis supported by the
scientific evidence that we have used to support the
recommendati on and specifically studies that suggest that
mul ti ple acute exposures can over tinme lead to
nor phol ogi cal danmage to the lung tissues that accunul ates.

--000- -
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DR. DRECHSLER: Several comrenters al so raised
the issue of the attai nment designation process and
recommended that it be changed. One comenter al so sent
us a proposed nethod to replace the current one.

Currently California uses the expected peak day
or EPDC nethod for determ ning attai nment designations.
And this is set in the California Code of Regul ations
under sections that are not related to those we have
opened in this proceeding. It's a conpletely separate
process.

The California standards are health based and
attainability is not a consideration under the state | aw
Vet her or not a standard can be attained is related to
the attai nment designation process.

--000- -

DR. DRECHSLER: We al so received a numnber of
comments related to background ozone. And several of the
speakers this norning went over their witten coments and
added to them sonmewhat.

ARB used the range of .03 to .05 with a nean
value of .04 parts per nillion to characterize background
ozone in California.

Several comrenters asserted that the natural
background is higher than this and that the proposed

st andards overl ap background.
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ARB does not agree with the anal yses presented by
the comrenters. And we will have several of our staff
address that in nore detail

--000- -

DR. DRECHSLER: W al so received a coment that
tropopause folding events, also known as stratospheric
ozone intrusions, will lead to exceedances of the
st andar ds.

Historically there has been only one docunented
tropopause folding event in California. This occurred in
1972 in Santa Rosa. And based on this we do not think
that this is going to be a commn cause for ozone standard
exceedances.

In addition, policies and procedures are al ready
in place to handle such events if any are denpnstrated to
occur in the future. And --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Dr. Kleinman, this is a point where we've got
Larry Larson from our Planning and Techni cal Support
Di vi sion, who's done a little analysis in some of this
background in stress -- and intrusion type issues. And
wondered if you -- did want to hear nore detail on that?

I think yesterday you nentioned you wanted to hear sone
detail on the anal ysis.

CHAI RPERSON KLEI NVAN: I think it's worthwhile.
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HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Okay. Then we'll have Larry break in right now.

MR, LARSEN: | don't trust conputers. Can | have
t he overhead?

(Laughter.)

MR. LARSEN: The presentation won't be a
particularly long one. Also, it's not neant to really
address every potential issue.

We've clearly been | ooking at sonme of the inport
of the conments concerni ng background that canme in. And
the material in chapter 4 in our staff report lays a | ot
of very good background.

(Laughter.)

(Thereupon an over head presentati on was

Presented as follows.)

MR, LARSEN: As you can tell, this is a very
pol i shed presentation

(Laughter.)

MR, LARSEN: We tal k about policy-rel evant
background, and it's been nmentioned here today too. |
just want to say briefly that we've noted that policy has
some various portions to it and there are policies that
gui de the establishnment of a standard and there are
policies that guide planning for attainment and em ssion

reductions, all those things. W said that background
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itself is not directly relevant to the policies that guide
setting the standard. |It's interesting, but it's not --
it's at a tangent to the issue of establishing a
concentration and duration and nonitoring nethod and
pollutant. So it really goes over into the other arena
that we're not tal king about here today, which is: \Wen a
standard i s established, what do you do to attain it?
That's really where a ot of the comrents cone in.

So it becones relevant really in the planning
process outside of the venue when we tal k about what
policies it's relevant to.

--000- -

MR. LARSEN: So the staff report in Chapter 4
i ndicates actually a range. You' ve heard that the staff
report says that 40 is the maximum We really didn't say
that so explicitly. O if we did in one place, it's

conflicted with another place where we really indicate a

range.
Wong slide. | have to cone back to that one.
--000- -
MR. LARSEN: And here's the basic issue. | have

two little scenarios, scenario A and scenario B. Consider
two different days and consider these are the highest
ozone days of the year

In scenario A the green portion at the bottomis
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bel ow 40 parts per billion, which I'"'mgoing to say let's
use that for this exanple as background.

Then the green part is background the red part up
above the Iine in scenario A would be from human origin
human i nfluence. And if we can reduce that human
i nfluence by half, then we would take a value down from 80
ppb, from 80 ppb here down to -- in the future cutting the
40 -- above 40 background in half, we'd be down to 60.

And we woul d bring that day down bel ow the | evel that
you're considering for the standard.

So the concern in a |lot of people's nminds about
the attainability of a standard is really nore scenario B
where you have only a 10 parts per billion due to human
i nfluence and a 70 parts per billion due to background al
by itself. So that in the future if we cut the 10 in
hal f, we'd reduce that to 5. But you added onto the 70
background and you don't attain

And that's the kind of question people have been
rai sing: Does background actually get up into this 70 ppb
range where human activity would add on top of it? And
that's the general issue, just to lay that before you.

--000- -

MR, LARSEN. Stratospheric ozone is one of the

nat ural background parts that's been tal ked about. And

think that's really where some of the interest lies, as
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peopl e have spoken to us.

Stratospheric has two parts to it. There's the
big potential, these big stratospheric ozone intrusions
associated with tropopause folding events. And that can
bring I arge concentrations down to the surface. Usually
though it doesn't go down very far to the surface.

What -- | consider this line right here to be about 30, 000
feet. So down here at 3,000 feet and bel ow woul d be
really where nost of the people are, and it gets fewer and
fewer people as you go up to that high level. So nobst of
the tinme these big intrusions don't penetrate down al

that far. Only rarely do they get way down here.

The other exanple is really snmall anopunts that
are chronic, like chronic | eakage of stratospheric ozone
downward. And we call that due to stratospheric genera
subsi dence goi ng downward in the atnosphere. But that
does not really introduce | arge amounts down to the
surface. It's small anounts, and the staff report
addresses that as well

So just trying to keep all the pieces of the
puzzle in place, it's a challenge to assenble all of those
into a coherent picture.

A key part here is that analysis of ground |eve
ozone data that we've been looking at is, in ny opinion --

that's what | MO neans there -- in nmy opinion, is very
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unlikely to be able to tease apart 5 parts per billion
10, perhaps 20 on occasion, that might be attributable to
general subsidence or general |eakage downward. That
woul d be part of tease apart.

But when it conmes to the big events like this, |
think we have nmuch nore prospect of being able to identify
such things and take theminto consideration as outside
the control of emnission reduction requirenents, which is
part of our planning process. And you heard from Deborah
that we have policies and procedures in place to be able
to grapple with such odd and extrene events.

--000- -

MR, LARSEN: It's worth | think showi ng you this,
because | think you' d have an interest in it and not fal
asl eep.

We say that ozone transport fromthe stratosphere
down to low |l evels |like coastal -popul ated |evels, the
Central Valley in California, those places, are really
quite uncommon, it seens. Now, we said we only know of
one docunented case -- and | say "question mark" because
I'"'mnot sure | had an absol ute conprehensive grasp of
literature -- but docunented back in Novenber '72 at Santa
Rosa in the San Francisco Bay Area. It involved intense
down drafts due to | ow pressure system acconpanied with

heavy rain. That's not usually the kind of day we think

PETERS SHORTHAND REPORTI NG CORPORATI ON (916) 362-2345



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

103
of as our design days for ozone attainnment. So the six
coastal -- oops. Forget that last bullet since |I'mnot
goi ng there.

--000- -

MR, LARSEN. But here's what that day | ooked
like. This is the ozone data fromthat day. You have the
16th, 17th, 18th -- the 19th of Novenber | ooked |ike this.
This spike is way, way above anything you expect in
Novenber at Santa Rosa. And it can have that kind of a
spi ke associated with it. And it just stands out and
catches your eye, and you say, "Wat went wong? Ws
sonmebody xeroxing things under the probe and naking" --
never m nd.

(Laughter.)

--000- -

MR, LARSEN: W have been | ooking into incidents
of very | ow ozone, right around the level of the standard
you' re considering, in Coastal areas just to see where
they m ght cone from whether we think that there are
incidents in which 70 ppb ozone is occurring sinply from
background or not.

But here is a backward trajectory, a -- follow ng
the air parcel backward fromthat tropopause fol ding event
in Novermber 19th, 1972, where did that air come fron? It

came fromway out over the ocean. This is a 72-hour back
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trajectory. So it's not a -- we wouldn't say that's very
much associated with human invol venent. But it reached
that 180 parts per billion for one hour in Novenber 19th
fromthe stratospheric drastic down-wash

I want to contrast this trajectory with other
trajectories, which is why I showed you.

On the other hand, when we | ook at sonething
al ong the coast at a place |like Vandenberg Air Force Base,
where you had | believe on this day a 77 parts per billion
maxi num 8- hour average at Vandenberg Air Force Base on the
coast, we normally think of that as a nice coastal clean
ocean site. Doesn't have a |ot of high ozone days. But
this day it did. And when you follow the back
trajectories, it takes you right over San Joaquin Valley.
Here's Bakersfield; here's Fresno.

In other words, when we back the air back through
a popul ated area like that, known to be a source of lots
of em ssions, we would not assunme that that represents
background ozone. W'd have to assune there's a
substantial human input to that process, which would
respond to controls and would bring us down from 77 ppb
down bel ow t he proposed standard that you're |ooking at.

This day was either the highest or second highest
day at Vandenberg. And all of the high days at Vandenberg

that we | ooked at tracked backwards over to popul ated
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areas. In other words they don't | ook Iike background
ozone to us.

--000- -

MR. LARSEN: Now, one of your comrents came from
Dr. Lefohn pointing out this data at Vandenberg. | want
to be clear that he was not proposing that this 77 ppb
represented background. His purpose in presenting this
one was that it was the spring time or the late fall, not
the middle of summer. And our ozone season can have some
relatively high values in sone places. The seasonality
doesn't always have high in the niddle of summer and | ow
in the spring and fall. So all of our coastal areas tend
to have a spring and fall high ozone season

--00o0- -

MR, LARSEN: And the last thing | want to touch
on concerns the point that was made about the benefits
analysis. And it -- it's very quick. And the point was
taken that if we used the 40 ppb background, we applied
that to all days -- and the idea in the benefit stuff was
here's vertical line at 40 ppb, and we're | ooking at
reduci ng the shaded part downward, sandwi ching it between
the standard you' re proposing at 40 ppb, or whatever
background is -- and we applied 40 ppb to all days because
we don't know how to handl e day by day by day how nuch was

background and how nuch is human, to be able to tease that
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apart is beyond our -- the richness of the data sets that
we have available to work with.

So what we really used was the 30 to 50 ppb as a
range in our thinking. But we don't know how to apply the
range to this day by day generic rollback. So the
rol |l back procedure we used in here applied a general 40
really to give you an estimate, to ball park those benefits
in a way that seenmed reasonable.

It would be nice to be able to do it in nore
detail. We're preparing nore detail ed anal yses and sone
expl anations for stuff for the staff report and for
comments. But it's a work in progress, and the
handwritten slides you see here really denonstrate that
it's a work in progress.

DR. DRECHSLER: Okay. The next category of
comments dealt with the adequacy of the scientific
evidence. And there were three nmain issues under this
t opi c:

First, the definition of an adverse health
ef fect.

And then several issues were raised with
reference to the controlled human studies.

And there were al so comments nade that the
epi deni ol ogi ¢ studies were flawed.

--000- -
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DR DRECHSLER: Several comrenters presented the
view that the acute effects that we attributed to ozone
exposure do not neet the standards of being judged
adver se.

The Anerican Thoracic Society published
gui delines for assessing adverse effects of air pollution
exposure in 1985 and 2000. And we used both of these
gui delines in evaluating whether or not we considered an
effect to be adverse.

In general, in ternms of acute studies, an effect
was considered significant if it was |arge enough to
reduce or limt work or exercise capacity or was
sufficient to inpact quality of life. Epidem ol ogic
studi es investigated a nunmber of endpoints which would
clearly qualify as adverse such as hospitalization,
enmergency roomvisits, nortality, and school and work | oss
days.

--000- -

DR. DRECHSLER: In ternms of controlled exposure
studi es, the comment was made that the protocols used were
unrealistic to the general popul ation

And t hese protocols have been pretty much
st andardi zed over the past about 30 years. They were
originally designed to sinulate real-world activity

patterns of people likely to have the greatest outdoor
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ozone exposure, which would include children, recreationa
at hl etes, outdoor workers, people doing home naintenance
and yard work and those sorts of activities.

The conti nuous exercise 1-hour protocol is
representative of children playing, personal exercise
prograns and rel atively short periods of outdoor honme and
yard nmai nt enance

The 2-hour internmittent exercise protocol is
representative of slightly longer term nore intermttent
out door activity, which would include some sorts of sports
and recreation activities, exercise prograns and ot her
honme and work-rel ated activities.

The 6.6- to 8-hour protocols were designed to
sinmulate a full day of outdoor work.

And the exercise rates used in these studies are
based on actual neasurenents of people who were perfornmng
representative activities for those exposure tinmes. And,
thus, we believe that the exposure patterns in these
studi es are relevant to assessing responses to people who
woul d undergo simlar patterns of real-world exposure.

--000- -

DR. DRECHSLER: There was al so an issue raised
about possible subject response bias. One commenter
believed that -- apparently believed that subjects m ght

if you'll excuse the sonmewhat colloquial word, fake
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responses because they snell ozone in the chanber on their
entry.

This was fairly unlikely because, first, ozone
dulls the sense of snell quite quickly. And also sone
i nvestigators to preclude this possibility introduce a
trace of ozone in the chanber on the subject's entry,
which is gone within a couple mnutes of the beginning of
t he exposure. But the sense of smell has been deadened
during that tinme period. So the time period during which
the subject actually notices the ozone odor is about the
same in the ozone conpared to the non-ozone condition

Studi es that have not introduced the trace of
ozone during the filtered air exposure have come up with
results that are conparable to those that did.

In the case of pulnmonary function tests one of
the commenters today indicated that these tests are very
effort dependent. There is an elenent of that. But the
standard protocol in these types of studies is to follow
the American Thoracic Society guidelines for acceptability
and reproducibility of lung function tests. And it's
custonmary standard practice for the subject to perform at
| east three tests maneuvers and that they nust agree
within 5 percent, which is the ATS criteria.

It's very obvious | ooking at the tracings of

these sorts of tests whether or not the subject is making
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a meximal effort.

And one of the reasons that FEV1 is frequently
used as the mmjor nmeasurenent from pul nonary function
tests is that it is relatively effort independent and it
al so has the | owest coefficient of variation between
repeated tests. It's basically inpossible for a person to
perform consi stent lung function tests unless they're
maki ng a maxi mal effort.

In addition, subjects have no control over their
responses to airway bronchio-chall enges or inflammtory
endpoints. And at |east with certain synptons,
particularly coughing, it's obvious to the observer
whet her or not the subject is experiencing this.

--00o0- -

DR. DRECHSLER: Another conment related to
controll ed exposure studies was that responses to ozone
condi tions should be conmpared to a background ozone
concentration, for exanple, .04 parts per mllion rather
than to filtered air. This apparently is based on the
view that response is related to the change in ozone
concentration. And this is a m sunderstanding of the dose
response rel ationship with ozone exposure. Ozone effects
are related to the total inhaled dose and to the dose
rate, not to increnental change in concentration.

The ventilation rate and the duration of exposure
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al so factor into responses. And on an individual |eve
the dose response relationship is not really a linear
function. On an individual |evel, there -- we can
identify a threshold -- or what you could call a threshold
concentration. But because of the variability anong
i ndi vi dual people, it's difficult to identify threshold on
a popul ation | evel.

Further, although there's only one study
avail abl e that investigated responses at .04 parts per
mllion, the study did not find responses at that I|evel.
And it's unlikely that if we conpared -- had a |arger
nunber of studies and data points at that concentration,
the results would be different using .04 as the baseline
conpared to filtered air at the baseline.

And now |'mgoing to turn this over to Bart GCstro
from OEHHA who's going to discuss the coments related to
epi denmi ol ogy and to benefits analysis and the
justification for the recomrendati ons.

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. I n the record of some epidem ol ogic
studi es and the studies used in the benefit analysis there
was a series of comments indicating concern that the
statistical nodeling issues were not fully acknow edged.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
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SUPERVI SOR OSTRO. Qur response was, and is, that nost of
the nodeling i ssues were discussed for each type of
epi denmi ol ogi ¢ study. And the Conmittee advised yesterday
that we maybe nove that discussion up in our document and
meke it a little bit nore clearer about which endpoints
are cover ed.

There were sone additional issues and
uncertainties that were cited in the conments that we will
in fact add to our docunment, some other points there. So
those points are noted and we will add those.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: A second issue that was comon to nmany
of the comments was that there are inconsistent results
bet ween studies and variability in the results.

So our responses are that heterogeneity was
acknowl edged in the report, and we tried to explain sone
of the reasons why. Sonetinmes due to different regression
nodel specifications, differences in just the nonitor
| ocation can clearly affect the relative risks, different
characteristics of the sanple popul ation under study and
sonmetinmes just randomvariation. And |I'm going to get
back to this point in a nmnute.

VWhen the relative risks of course are small the

nodel specifications can have a very large inpact. But
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our general consensus was that the body of evidence is too
| arge, the epidem ol ogi c body of evidence, to ignore. And
the health endpoints are quite inportant in terns of the
mar gi n of safety considerations.

--00o0- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRGC: There was a concern about -- some
conmenters said that we were -- there was a concern about
studies relating to ozone exposure when the studies had
been primarily focused on PM And that's basically a
result of the PMcentric activities that we' ve been
i nvolved in over the last 15 years or so.

So it is true that nost of the studies focus on
PM  But now there's been nore and nore over the | ast
coupl e of years that are ozone specific, as in the recent
NVMAPS anal ysis and now these three other neta-anal yses.
And many other primary studies are conming out with ozone.
We agree with the commenters that it would be nice to have
a lot nore sensitivity analysis in the primary studies.
We can't make that happen, but we can make recommendati ons
and we do engage in conversations with sone of the
researchers and we will certainly encourage that.

The positive side of that though is if ozone
studi es are taken out of -- fromPM studies, they're |ess

likely to be publication bias. |If people are presenting
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ozone results because they want to show that the PM
results were robust to inclusions of ozone, that neans a
| ot of those studies are included whether or zone is
significant or not. So they would be less likely to be
publication bias.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: Regarding the benefit assessnent, there
was a concern that the Epi studies don't prove causality
and that we should rely on the chanber studies for our
benefit assessnent. And | should acknow edge that EPA did
that in 1996 in their risk assessnent. They only | ooked
at the |ikelihood of FEV1 greater than 10 percent and
respiratory synptons that were based on only the chanber
studi es. Those too require assunptions about the
di stribution of exercise patterns and tinme activity and so
on. So even using those is not very straightforward.

And | should al so acknowl edge the Chair published
a paper | think in '92, one of the first benefit anal yses
on ozone where in fact they did that same type of
techni que. But we should al so recogni ze that those
studi es drew on papers that were avail able basically up
till -- for the EPA case up till about '94. And Dr.
Kleinman's efforts, which | think initially were presented

to the South Coast in '89, if |I'mnot m staken, so
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probably the literature stopping around '88. And as we
all know now, there's been several hundred papers
published in the | ast eight years or so that we can now
draw on. And | think when you're trying to tal k about
what the overall population burden is, you definitely want
to | ook beyond the populations that are |ooked at in
chanber studies, that is, healthy young adults.

There's al so concern about the ozone nortality
t hat obviously got a lot of attention. And one of the
comments that cane through often was that since the ozone
nortality estimates are variable, they should either not
be used at all in our assessnent or we should have zero as
an estimate fromthose

So | think I will nove ahead for a second and
di scuss that -- just to nention another general issue
that's been nentioned has been issues relating to our
exposure estimation, the rollback nethod that we used in
the benefit assessnent, and the averaging tinme, that is,
how we rel ated 1-hour, 8-hour and 24-hour exposures.

So let ne just address these in a little bit nore
detail .

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON

SUPERVI SOR OSTRGC: So, as |'ve indicated, the chanber

studies are difficult to apply in a population basis. The
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Epi studies, in fact, neet many of the criteria that Hil
set out in the sixties for causality. But we can al so
draw on the -- both the human control studies as well as
the ani mal studies to support some causal relationships in
sone of those relationships.

The nethods we used in our benefit assessnment are
simlar to those that the EPA -- U S. EPA used in their
report to Congress. Under Section Al2 they do
cal cul ati ons of the benefits of the Clean Air Act, simlar
to methods used in the regulatory inpact anal yses that
they do for regulations on both -- affecting both
particles and ozone, and several published articles that
have occurred in the [ast few years.

And | should note that there was an article just
publ i shed | ast week, Environnental Health Perspectives, by
Brian Hubble, et al., who he's one of the EPA staff
i nvol ved in cal culating benefits for them And in his
assessnment -- or their assessnent, they did include
nortality estinmates as part of their total benefit
cal culations. Now, they have the disclaimer in the
article that doesn't necessarily represent EPA policy.

But having worked at U.S. EPA nyself for several years, |
know it's unlikely that somethi ng woul d have gotten out
wi t hout going through a rather intensive internal review

So |l think it's likely that U S. EPA will be incorporating
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nmore of these nortality studies in their assessnents.

| should also nention that their use of nortality
in their benefit assessnent was reconmmended by the
Scientific Advisory Board to U S. EPA, the part of the SAB
that reviews the health benefit assessnment. And it was
recommended that ozone nortality effects be considered for
inclusion. And part of the EPA response to that was,
"Well, we'll wait and see what these neta-anal yses show,
these three neta-anal yses that we have funded." And as
we' ve heard today, these anal yses have now been
published -- will be published soon in Epideniology. And
so | would assune that it's likely that subsequent U.S.
EPA analysis will in fact include the ozone nortality
effects.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO  Regarding the second i ssue about
nortality should be quantified, I think I've dealt with it
alittle bit. But just to, since it is an inportant
i ssue, go through it alittle bit nore, we know now t hat
the Bell analysis, the newest NMMAPS anal ysis, and severa
ot her net a-anal yses including those conducted by Jon Levy
at Harvard and a WHO anal ysis that came out a couple
nont hs ago, all show positive and statistically

signi ficant associations between ozone and nortality. In
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some of the studies the associations exist for the ful
year and for sone of the studies for summer only.

A certainty remains of course, and | think will
al ways remmi n, on what are the proper dose response shapes
and what variable should you include in the nodels and so
on. But the uncertainty does inply that it's a zero
effect. And, in fact, the heterogeneity and response is
not really an unlikely outconme in the epidem ol ogic
l[iterature. And since there was a |lot of discussion and
presentation of the NMVAPS results, | wanted to just give
a couple reasons why there would be variability on a
city-by-city basis and why that's not grounds for throw ng
out the results.

--00o0- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. I n the recent Bell analysis | think
there was actually one city that was negative, all the
other cities were positive and a few that were
statistically significant.

So sone reasons for variability in the response
woul d i nclude actual pure chance, just random events, acts
of nature or what have you. You'll just get variability
in estimtes even under the best of conditions.

But another reason is statistical variation in

the procedure. That is, even if you sinulated data
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showi ng a rel ationship between nortality and ozone and you
began with a petty good association and sinulated the data
and then sequentially took out 5 or 10 percent of the
data, threw it out and reestimated it, that by itself
woul d give you a large variation in what the estimtes
woul d be like. So just having m ssing days and ot her
i ssues relating to data and data specification can give
you a large variation in results.

Anot her issue that Dr. Delfino nentioned was the
whol e i ssue of nmeasurement error. That is, that for ozone
we probably have a | ot nore nmeasurenment error in relating
what fix-site nmonitors are indicating relative to what
peopl e are actually exposed to. The issues are nuch
greater there than for, say, particles where we see a | ot
nore infiltrations fromfine particles.

So different cities m ght have different amounts
of neasurenment error based on the spatial pattern of the
popul ati on and based on housing construction. And we know
that in general everything else held constant, that the
nmeasurement error would tend to | ower the effects observed
in the dose response estimates. So certainly that's a
good reason for observed variability in the response.

Anot her reason for sone of the NMVAPS results,
particularly the | ower estimates that were observed, was

the actual approach that was used by the NMMAPS review --
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the NMMAPS research team Their initial charge was not to
find out the best estinmate of nortality that could be used
in benefit assessnent. Their charge was really to see
whet her there was an air pollution effect. And so they
took a very conservative approach in ternms of their
nodel i ng.

Specifically, they did things |ike they had four
di fferent variables controlling for weather, they used the
same types of nodel specifications in every city even
t hough we know that there's going to be different effects
of weat her dependi ng upon | ocation. And, in general, that
same approach, that sane nodeling approach to every city
i s another reason why you're going to get different
variability across the different cities.

Al so, we note now that NMVAPS typically gives
| ower responses -- | ower dose response estimates than
other efforts. And, again, | think that's related to the
conservati veness of their approach

--000- -

OCEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: So I'mjust nmentioning a little bit
nore about this recent study because it does address sone
of the concerns of commenters. The newest effort includes
95 cities and another six years of data. Previous efforts

i ncluded as few as 55 cities and sonetines only severa
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years of data.

They found associations with both total and
cardi opul nonary nortality. They found relatively simlar
effects for the 55 cities that they used that had ful
year of data versus cities that only had warm season data
and then conbining all 95 cities. So the effects were
relatively simlar.

So this is inportant. It looks like -- that even
t hough they didn't present effects for the winter only, it
| ooks like if you have effects for the full year and
simlar effects for the warm season, that it's fairly
likely that you might actually see sonme sinmilar effects
for the winter season. | can't vouch for that, but that
m ght be a | ogical outcone of that.

Al so, as was nentioned by sonme of the comenters,
the results were robust to the inclusion of PMLO, which
was a concern expressed by conmenters. And also the issue
of confoundi ng of tenperature, not only was there a recent
paper published in the American Journal of Critical Care
Medi ci ne that indicated the tenperature was not a
signi ficant confounder, but in the Bell analysis they
excl uded days above 85 degrees Fahrenheit and found very
simlar effects.

Finally, they found simlar effects anong the

di fferent age groups |less than 65 and 65 to 74 and 75 and
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above, potentially indicating that it's just not very,
very fragile people in the ol dest age group that are
affected by the inflammatory effects of ozone.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO.  Thi s di agram shows the different
net a- anal ysi s that have been conducted over the | ast
couple years. And in the handouts that you have, you have
alittle bit of detail on each of the different studies.
But the first two, the WHO anal yses that were published a
coupl e nonths ago, nunber 1, is the full analysis and,
nunber 2, is the one that corrects for the potential of
publication bias so that they can't really prove that
publication bias was there based on their techniques.

Three and four are Thurston and Ito neta-anal ysis
of far fewer studies, but showing very inportantly that
when non-1linear nodels for tenperature were used, the
effect estinmates for ozone becanme nuch | arger

Si x and seven are the Bell analyses that we were
just talking about. Six is using just a 2-day average of
exposure, 0- and 1l-day lag for ozone. Seven is using
actually a 1-week lag. And actually the effects double
when a | onger exposure period is used, which indicates
t hat exposures over a longer period of tinme may be nore

i mportant for ozone as it is for particles. NMbst other
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studi es have not | ooked at |onger term exposure |ike this.
Most have used only 1- or 2-day lag. So that's a rather
i mportant finding here.

Then on the far extrenme are the Gyparis
estimates. And I'mnot sure if |I'm pronouncing the nanme
of this Geek author. But this is the FEV2 studies that
were referred to, study 29 cities in Europe.

And 10 is the full year estimates and 11 is the
sumrer-only estinmates.

So here's some details on the nodels.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO. But here |I've tried to indicate what
the percent change -- this is per 24-hour average -- 10
ppb change. And the red dotted line is what we're
proposing to use in our benefit estinate as our | ow
estimate. Actually the red |lines are off alittle bit.
But .42 is going to be what we're thinking of for our |ow
estimate, which is half way between what NMVAPS got from
their 0- and 1-day |lag versus their one-week lag. So
we' re thinking of maybe probably averagi ng that estinate.
We use about a 1-percent change per 10 ppb 24-hour
average, which you see is very close to the center
estimate of a |ot of the other studies.

And then for the higher estimte, although we're
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not catching the real high estimtes of sone of the other
studies, particularly a sumer-only study, which might be
nore relevant for California. But we're still going to be
constraining it to be in the range of what sone of the
ot her studi es have shown, including the Thurston study and
the Steeb study. And it's anong the higher ranges in the
WHO esti mat e.

So this is our proposed range. And we're
attenpting here to generate nunbers that are reflecting of
the uncertainty in the overall estimtes.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: So the third set of comrents dealt with
met hodol ogi cal issues in our benefit assessnent relating
to exposure estinmation, the roll back nethods that we used
on the averaging time that we used.

In our exposure estimation we used a process
where we attenpted to mmc the exposure scenario of the
original studies by assigning population to nmonitors. As
| nentioned yesterday, we did that on the county-wi de
level. And as a sensitivity analysis, we're now going to
replicate it and assign exposures to each censor's track
inthe California cities and see how that changes the
results.

W're also -- we also used a proportiona
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rol I back schenme, which was consistent with the way the air
quality plans and historical trends have shown ozone to
change over tinme. But we are planning now to do an
addi ti onal analysis, which would have a Il ess than
proportional rollback, to indicate that naybe in some of
the areas -- particularly some of the coastal areas the
changes in ozone might be as great. So we'll at |east
| ook at the sensitivity of that.

Finally, there's a question about our use of
nati onal averages of ratios between the 1-hour, 8-hour and
24- hour averages against -- different studies report
different averaging tines. Since a |ot of these studies
were conducted all over the world, we use nationa
estimates. But recently we also | ooked at the California
rati os between these. And it turns out the ratios that we
| ooked at for several California cities are very simlar
to that found for the national estimtes and the ones that
we used. So it looks like the application of our
estimates -- the ratios seemto be pretty good.

--000- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: Before | get to other issues | just
wanted to say | think one or two other things about the
Epi studies. One, there's a statenent nmde that over --

now the epidem ology is nmore uncertain than it was 10
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years ago. And | have to say | don't think that's
necessarily true. Wth several hundred nore studi es over
several new endpoints, a wi de range of endpoints, | think
we're certainly | ess uncertain about the fact that ozone
has an inpact on public health and not just to healthy
exerci sing individuals.

And the other thing | wanted to just nention
briefly was the CASAC process. Again, that was 10 years
ago. And |I'mguessing -- and |'ve had sone i nfornal
di scussions with some CASAC nenbers from 10 years ago
i ndicating that they mi ght have different decisions and
different opinions if in fact all this epidemn ol ogic
evi dence was avail able at that tine.

So a couple coments on other health-rel ated
i ssues. One question was that the response of other
suscepti bl e popul ations were not adequately discussed. W
did try to include all available information. W' ve noted
now some additional studies that will include in our
docunent but we think we did reasonable job in | ooking at
this susceptible populations in both the chanber studies
and in the Epi studies.

There was concern that there was no di scussion of
the effects of reduced ozone due to historical reductions.
And | think the corment here is referring to what people

call intervention studies. That is, for particles their
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study's now in Dublin and Hong Kong where high sul fur coa
was banned. People |ooked at nortality rates beforehand
and afterwards to see whether there was significant
changes. And, in fact, did find after the intervention
there was very different types of associations.

For the nost part, they weren't available for
ozone with one exception, which we need to add to the
docunent, which is the Friedman study of the L.A. -- I'm
sorry -- the Atlanta A ynpics, that Ralph referred to.

The changes in ozone on a percentage basis | ooked |ike
they were the largest. But it was the case that particles
and other things did of course change. But there's a very
significant change in ozone and in emergency roomyvisits
for asthma, where other emergency roomvisits for other
causes were not affected.

So there does seemto be an effect on emergency
roomvisits. W can't say for sure it's ozone, but
certainly a | eading contender

--00o0- -

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
SUPERVI SOR OSTRO: Al so, there was a question about indoor
contributions that were not considered, we didn't
consider. So our conments, are responses were that
anbient air quality standards are for outdoor air

There's a few i ndoor sources of ozone. And that the Epi
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studi es basically denponstrate inpacts associated with
outdoor nmonitors. One of the nice things about the tine
series studies is people are foll owed on a daily basis.
And in the panel studies people are followed on a daily
basis. And you don't expect a |ot of changes to occur on
the indoor factors on a daily basis, except the outdoor
air that's coning indoors.

So we don't think consideration -- additiona
consi deration of sonme of the indoor effects would really
change any of our concl usions.

--000- -

CEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON

SUPERVI SOR OSTRO: So that ends ny responses to coment

And Dr. Marty wants to add some comrents. But

I"mopen -- if the panel has other questions that they
want nme to address, |'mopen to answering themat this
tinme.

CHAI RPERSON KLEI NMAN:  Anybody have specific
questions for Dr. Ostro?

Okay. Then Dr. Marty.

OEHHA Al R TOXI COLOGY AND EPI DEM OLOGY SECTI ON
MANAGER MARTY: Mel anie Marty from OEHHA. | just had a
couple of coments that cane to mind in listening to the
di scussi on yesterday and to the conments today.

One comenter today noted that our -- that the
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chanmber studies don't really conply with the ATS criteria
for adverse health effect. And | would disagree with
that. We did in fact see synptons in the chanber studies,
and that was noted in our report.

And also if you |look at the description of the
ATS criteria for adverse health effects on page B-3 --
it's Appendix B, page 3 -- it includes decreased
health-related quality of life issues. And certainly
ast hma exacerbation falls under that category, which is
seen in the epidem ol ogi cal studies.

And also | would Iike to note that it also
includes a shift in risk factor distribution and, hence,
the risk profile of an exposed popul ation, that that
shoul d al so be considered adverse. And | think that's
really inmportant, and possibly response to the concern
I've heard Dr. Sherwi n express yesterday that you don't
just wait until you have a clinically manifest endpoint,
that you need to consider the steps |eading to that
endpoi nt .

| also heard today that we didn't do a reasonable
enough job of describing susceptible subpopul ations. And
it was | believe described within a couple of context,
ki ds and environnental justice considerations. And we did
have sone di scussion of this also at the workshop -- the

public workshop that was held in Sacranento and -- |
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forget where the other one was. W do consider at OEHHA
that children are a specifically susceptible population
with respect to health outconme asthma. And the reasons
for that will be described nore in this document. |
t hought they were in there and, in fact, they were not.

Ki ds have a hi gher preval ence rate of asthna.
Zero to four-year olds have higher hospitalization rates
for asthma conpared to any other age group including ol der
folks. Kids have smaller airways; so a little bit of
airway constriction goes a long way in a kid since
resistance is inversely proportional to the cube of the
radi us.

O her health inpacts include school absenteeism
which is partly related to asthmati c exacerbation, but
al so probably partly related to | ower respiratory tract
infection. And, in fact, animals studies |ooking at
infectivity nodels show that asthma increases norbidity
and nortality in those -- in those infectivity nodels. So
that's where an aninmal is exposed to a pathogen. And in
this case it was nostly lung pathogens. And you can see
whet her exposure to ozone nmekes a difference in the
outcome fromthe animals, and indeed it does.

| did want to also talk a little bit about what
we' re using, basically chanber studies, to set this

standard. But | want to enphasize that we need to
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extrapolate that to mllions of people in the State of
California who will be -- who are exposed and will be
exposed. So you're going froma relatively small sanple
size in the chanmber studies to a | arge extrapol ated
popul ati on.

The chamber studies don't use npderate to severe
asthmatics, for ethical reasons. They don't do -- don't
use infants. They don't use kids who've had early |ung
injury. So that we can't just say, okay, .08 is fine. At
OEHHA we don't think that that is reasonable. And that is
one of the reasons we've |ooked at 70 parts per billion as
the top end that we're willing to go with.

And, finally, I think it hasn't been enphasized
enough, at least -- it has in our report but not
necessarily in the discussion -- that the toxicology --
the ani mal toxicology data strongly support the adverse
effects seen in humans. You see airway inflammation by a
nunber neasures. You see epithelial injury. There's
adverse effects on |ung devel opment when you're | ooking at
primte nodels. And there's also evidence for enhanced
response to allergens and conditions that predi spose to
asthma in ani mal nodels.

So | think these are inportant things to think
about, that ozone-induced toxicology is qualitatively

simlar across species, rodents and prinates. And also --
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if you look at the human data, it's also totally in
concordance with what happens in people.

Thank you.

CHAI RPERSON KLEI NMAN:  Thank you.

It's 12 o' clock. W really have received a | ot
of information kind of on the fly this nmorning. And
wanted to propose the following: That we take a 15-ninute
break so people can freshen up a little bit and check out
if necessary; that we reconvene at about 12:20.

And during that period I'd |ike to have a very
bri ef executive session with the Cormittee. W had a very
i ntense di scussion last night after the neeting, going
over remarks and coments and all of the witten materi al
And so the question would be: Has anything that occurred
today rai sed questions that we need to discuss nore
t horoughly? Are there other questions that we need to ask
of the staff while we have themhere to clarify any
remai ni ng i ssues?

And if not, what | would propose to do is present
sonme prelimnary recomendati ons fromthe Comrittee and
wi |l adjourn the neeting probably by one o'clock rather
t han stopping and having | unch

Now, if there's a -- you know, if anybody's got a
real serious objection to that, you know, we could --

ADVI SORY COWM TTEE MEMBER SHERWN: ['d like to
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add one thing before we quit, if we can. The subject of
ATS cane up several tinmes. Delfino talked -- Dr. Delfino
tal ked about it. Dr. Marty tal ked about it.

Dr. Gelfand relied upon synptons. And that of
course is what comes out of the ATS. And | want to neke
it clear that | seriously objected to the ATS when it
first cane out. | was invited to be a part of it. And I
decl i ned because | couldn't convince people that norbility
was the area -- you had to get away from synptoms. You
can't wait -- it's like cigarette snmoking, you can't wait
for the cancer to devel op before you start talking about
t he adverse effects.

So what | am proposing, |I'd like to give nore
enphasis to this. And the fact is that | actually
publi shed an article in Environmental Health Perspectives
in 1983, two years before the Thoracic Society's
statement. And I'd like to enter that into the record,
say that this is -- a lot of things have happened since
then that substantiate it nore. | nean there's a --
enhance it or make it even nore pertinent. But even then
in 1983, | think it's highly relevant. And so it is in
Envi ronnental Health Perspective, Volune 52 -- let's see,
| had it down as pages 172 to 182, a 1983. And I'Il |eave
a copy with you if you like.

ADVI SORY COW TTEE MEMBER DELFINO: | think they
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addressed that by saying that the inportance of increased
risk factors were in sone cases as inportant as things
like synptons and that risk factors can predict serious
nmorbidity. And we could add to that, for instance,
inflammatory markers |ike C-reactive protein or as
predictive of myocardial infarction as chol esterol.

ADVI SORY COW TTEE MEMBER SHERW N:  But t hey

di scussed those biomarkers. And they said, "Well, unti
we show sone definitive tie to them -- that was in the
update -- "we really can't do nuch with them" And the

bottom | i ne says when you people used it, when Dr. Celfand
used it, when al nost everybody else used it, if it doesn't
do somet hing, you can see clinically it isn't significant.
And that's the nessage | think I"'mtrying -- | was trying
to get across, that that's -- we've got to start talking
about subclinical effects of the enphysematous person who
| oses 70 percent of his or her lung before anybody even
knows it.

And pul nonary function tests -- |'ve asked this
to chest physicians and no one's ever challenged nme on it.
| said you -- fromny studies with autopsies and your
clinical correlations, | believe you have to | ose about 25
percent of your |lung before your functions has first
become positive. Now, that is a one shot, not foll ow up.

So you're either pul nonary function test on
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sonebody or you're not. And if they' d |lost 25 percent of
his or her lung, it's going to be iffy to detect.

So that's the nessage.
CHAI RPERSON KLEI NMAN:  Thank you.
One other thing. | think -- Sue, were you able

to get some cookies for sustenance?

We have them So -- we're not heartless. So
what |'d propose is we break until -- well, it's 10 after
now. So let's give it till 12:30 and reconvene at 12:40

for a brief presentation of our findings.
ADVI SORY COW TTEE MEMBER HAMMOND: Is that
executive session?

CHAI RPERSON KLEI NMAN:  We' |l try to neet before

t hat .

(Thereupon a recess was taken.)

CHAI RPERSON KLEI NMAN:  Okay. |If everybody can
find their seats, we will reconvene.

(Thereupon an overhead presentation was

Presented as follows.)

CHAI RPERSON KLEI NMAN: | want to put -- just to
put this back in context in case people here weren't here
yesterday, the background of this process is to sone
extent based on the Children's Environmental Health
Protection Act that required a review of air quality

standards to nmeke sure they were protective of susceptible
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popul ations including infants and children, that there was
an adequate margin of safety. And as part of that
process, the review of specific pollutants were
prioritized for a full reanalysis. And this is the second
of those reviews, the first being PM

So the review of ozone was a pronul gated -- or
not pronulgated -- but instituted in response to this, as
well as it being overdue actually for review anyway. W
are supposed to review these things every five years, and
we have been sonmewhat remiss.

--000- -

CHAI RPERSON KLEI NMAN:  Five points were exam ned
by the individuals who | ooked at the issue of whether
ozone per se -- the ozone standard was protective of
children. And they |ooked for evidence of effects at or
near existing anbient air quality standard, which at the
time was a 1-hour standard at .09 ppm They | ooked at the
nature and severity of effects, magnitudes of risk. They
| ooked for evidence that children may be nobre susceptible
than adults. And they |ooked for the degree of outdoor
exposures relative to the level of the standard. And as
part of that SB 25 review they identified clinical and
epi dem ol ogi cal studies, which did denonstrate effects of
ozone on pul monary function, asthma exacerbation

nortality in children -- norbidity rather in children and
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adults at or below the 1-hour California standard.

The review concluded with the feeling that there
was a need for nore stringent standard, which -- or a
di fferent averaging time or both. And the current staff
recommendat i ons have taken that to heart.

--000- -

CHAlI RPERSON KLEI NMAN:  The staff has done a
tremendous job. They've done a very conprehensive review
of relevant studies. And the interpretation and anal ysis
of the very large base of data has been -- is remarkable.
But the Committee does have sone suggestions for
addi ti onal studies that should be included in the staff
report. And those will be provided on a
chapt er-by-chapter basis.

And the additional information that we're
recommendi ng are not in the -- are not going to negatively
i npact the current direction of the staff reconmendations.
They are supportive and they do provi de additiona
i nformati on and basis for devel opi ng the standard
recomendati ons.

W do want to say as a conmittee, in |ooking at
the various studies that were cited in the staff report,
when you | ook at any individual study, that you can find
limtations and reasons why there are inadequacies; but

when you | ook at the aggregate of the studies in sort of
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an integrative way, they do support the relevance of the
standards, and the evidence does appear to have coherence.

--000- -

CHAI RPERSON KLEI NMAN:  The staff | ooked at
suscepti bl e popul ations. And they've appropriately
identified children, outdoor workers and athletes who are
out of doors often during periods of photochenica
activity in the sumrer nonths, and the rest of the year as
wel |, and who are often doi ng exercise or other activities
that would raise their ventilation rates and increase
their exposures in dose. Also individuals with airway
al l ergi es appear to be susceptible popul ati ons.

O her popul ations that should be considered:

COPD and cardi ovascul ar patients have been studied. There
are very few real studies of these popul ations. Mst of
these studies have relatively small nunbers of subjects

i nvol ved. The data are suggestive and do follow the
pattern al so showi ng adverse effects of ozone. But the
sanpl e size has not been | arge enough to achieve
statistical significance. This is an area that probably
shoul d receive additional attention in the future.

Are data on infants and children appropriately
considered? The Committee's feeling is that there are
several areas that have been not studied extensively,

including in utero exposures and exposures of neonates.
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And there are databases that are now beginning to get
published that will need to be considered in future
reviews of the ozone standard.
--000- -

CHAI RPERSON KLEI NMAN:  The studies all have
uncertainties. For the health effects studies, the staff
has i ncorporated discussions in the specific descriptions
of the studies. There are sone linmtations of the various
types of studies. And it might nake it easier to put
those in context if they were collected into a section
that dealt specifically with study |linmtations and the
i rpact of those limtations on the concl usions.

In terns of nonitoring and background, we've
heard a great deal of that today. | think -- and
yesterday as well. There are issues of neasurenent
precision and the relationship of the neasurenments to the
not -t o- be- exceeded designation that should be nore clearly
expl ained in the section on nonitoring. The chapter is
rather terse and there are -- it is an inportant issue,
not so nuch in terns of setting the standard, but in
maki ng sure that the people who devel oped the
i mpl enentation rules will be able to interpret the
reconmendati on properly and nake sure that if they do
propose regul ations, they can neet a not-to-be-exceeded

desi gnati on.
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The method for differentiating exceptional events
that we briefly heard nentioned this norning is still not
easily understood fromthe chapter. And | think alittle
bit better explanation of that process would be very
usef ul .

--000- -

CHAlI RPERSON KLEI NMAN:  The Differences in
patterns of exposure for various types of susceptible
popul ations are briefly discussed, but could be expanded
especially in terms of children and infants. And there
have been sone studies done that provide sone tine
activity information, and that could be presented as part
of the staff report.

--00o0- -

CHAI RPERSON KLEI NMAN:  So the staff
recomendati ons were to retain ozone as an indicator for
oxi dant pollutants. And the Conmittee feels that the
noni toring met hod does not truly nmeasure sonme of the other
oxi dant gases; and the retention of ozone as an indicator
for oxidant pollutants would only be appropriate if we
know for sure that ozone's a good surrogate for these
ot her oxi dants.

However, ozone as a designated pollutant is
certainly appropriate and, especially given the degree to

whi ch the chanmber studies in which ozone is clearly
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nmeasured by the same techniques we're using in ambient
nmonitoring, nmakes it very clear that what we are talking
about here in ternms of the health-based standard is really
the health effects of ozone.

And that does not elinmnate the possibility that
it my need to be looked at in the future that there are
ot her oxidants and very little is known about their
specific health effects and whether or not they contribute
to the perceived effects of anbient ozone.

So the staff has recommended retention of the
1- hour ozone standard at .09 ppm they propose a new
8-hour average ozone at .070 ppm and that the designation
is not to be exceeded.

--00o0- -

CHAlI RPERSON KLEI NMAN:  The Conmmittee has sone
concerns that although the proposed standards which neet
the review of the AB 25 panel, which indicated that we
needed to have additional stringency in the regulations,
where we are concerned that there may still be effects in
suscepti bl e popul ations since the chanber studies at 6.6
hours demonstrated effects at .08 ppm-- and those were
6.6 hour exposures -- an 8-hour standard at an average of
.07 ppm gives you a higher integrated exposure. And so --
and we don't have any studies at .07 ppm However, there

are sonme data fromindividuals who did respond to .06 ppm
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And presunmably Dr. Adanms will get that paper published
soon.

(Laughter.)

CHAI RPERSON KLEI NMAN:  But given the inportance
of the 6-hour studies and the setting of the standard, the
Committee would |ike additional justification for the
differentiation between an 8-hour standard versus a 6-hour
st andar d.

The benefits chapter suggest significant health
as well as nonetary effects -- or nonetary benefits. But
the focus was on the nmonetary benefits. Sonme of the
limtations of the epidem ol ogical studies were presented
as part of the benefits analysis, and those limtations
shoul d be brought up into the chapter on epidem ology in
the main part of the report as well

--000- -

CHAI RPERSON KLEI NMAN:  Future research | think is
essential. There are areas in nonitoring, especially in
the area of determ ning what personal exposures are to
ozone. W really don't have good techni ques for doing
this. But we've got great engineering talent in
California that could devel op net hodol ogy, and that should
be encouraged.

We should | ook carefully at the other oxidant

gases, things |ike peroxides and other oxidants, that
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m ght have health effects, that would be present and m ght
be present at the sanme tinme as ozone and m ght contribute
to the ambient effects.

In terns of health studies, we definitely should
encour age studi es of other susceptible popul ati on groups,

i ncl udi ng COPD and cardi ovascul ar di seased i ndi vi dual s.

We need to | ook at new indicators of biologica
response both in nmechanistic terms as well as in being
able to use these new net hods and new responses in
determ ni ng whether there are adverse health effects.

And al t hough we use pul nonary function to a great
extent, the |links between changes in pul monary function
and devel opnent of |ong-term di sease is an area that does
need, you know, encouragenent for research. It's an area
that intuitively it seems to make sense, that there should
be a connection. In the animl studies, with non-human
pri mates we see a connection between | oss of bronchiol ar
ti ssue and changes in lung architecture that would seemto
also relate to changes in pulnmonary function. And so
pul monary function | think is a very inportant indicator
and shoul d be evaluated nore closely in terns of how it
relates to frank disease.

--00o0- -
CHAI RPERSON KLEI NMAN:  So the prelimnary

recommendations of the Commttee are that the staff
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recommendations to retain the 1-hour standard and
institute the 8-hour standard .07 ppm be accepted; that
the docunent -- the staff report recognize that the ozone
nmoni tori ng may not neasure other oxidant gases; and that
the total oxidant content of the atnosphere may be higher
t han measured by the UV nethod.

Ozone studies in the future should receive
research support to expand or replicate key findings that
could nodi fy how we | ook at the adequacy of the margin of
safety. And specifically studies involving in utero
exposures, neonates and better nonitoring techni ques
shoul d be part of the package.

We al so strongly recomrend that over the next
five years research be encouraged to answer some of the
key questions, and that we do not allow the standard to be
left as is, that it be re-reviewed in five years. This
was really a recomendation nmade in the staff report. And
we want to very strongly endorse that concept, that ozone
is an inportant pollutant, that we do need to ook at it
in the light of new data. And as we've seen, the anount
of new information has been phenonenal over the |ast six
years -- or actually nine years, | guess, alnpbst. And
over the next five years | expect that there will be a | ot
nore significant results that may make us want to

reeval uate the standards on a continui ng basis.
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So that's where 1'Il stop. If there are any
qguestions for us fromthe staff, any specific things that
we' ve not nmde clear yet --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Mar k, do you have any questions?

No, we have no questions.

CHAlI RPERSON KLEI NMAN:  Okay. So --

HEALTH AND EXPOSURE ASSESSMENT BRANCH CHI EF BODE

Do you want me to kind of talk about the process
we're going to do?

That basically we really anticipate getting your
final findings. Once we get the Conmittee's fina
findings, we will then nodify the staff report to respond
to your comments and your recomrendations. And then at
that time we'll nake the report avail able for a 45-day
comment period prior to a hearing before the Air Resources
Board, in which we anticipate hopefully for an April Board
nmeeting. But we'll see how large the task is to nodify
this document.

And then also we plan to hold sonme public
wor kshops as well prior to that board neeting to talk
about changes we've nmade to the document.

So with that, I'd also like to thank, Dr.

Kl ei nman, you and all your Conmttee nmenbers for all the

time you've taken -- not just review ng the docunment -- in
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the last two days from your business schedul es, and we
very nmuch appreciate all the tine.

CHAI RPERSON KLEI NMAN: Wl |, 1'd Iike to thank
the Comrittee nenbers for putting up with this arduous
schedul e that we've kind of worked through. 1'd like to
thank the public for their very considered responses and
comments. And they are being evaluated as part of the
package. And |I'd like to thank the ARB and OEHHA st aff
for doing a trenmendous job of summarizing a very |large and
interesting diverse set of literature.

So with that, | will close this session.

We' re adj our ned.

(Thereupon the Air Resources Board, Air

Quality Advisory Committee adjourned at

1:05 p.m)
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